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i.xecutive  Summary 


The  f'onterence  on  tho  Heet  Marine  force  (FMF)  Combat.  Casualty  lntonnat  ion 
-System  consisted  °1  tour  major  sessions  and  a  number  ot  demons trat ions .  Session 
1  consisted  ot  introduct ory  background  presentations.  Session  11  consisted  ot 
technical  presentations  on  three  major  topics;  Suss’ on  111  convened  three 
technical  work  groups  on  those  same  topics  tor  in-depth  discussions;  and  Session 
IV  provided  summaries  ot  the  work  group  discussions  and  an  evaluation  oi  the 
Conterenco . 

In  Session  1,  background  material  was  presented  as  a  iramework  lor  the 
Conterenco  and  rncludeu  a  review  ot  progress  that  previous  conlerences  had 
achieved  toward  delining  system  requirements,  tunctions,  essential  data  ele¬ 
ments,  anii  spec i t icat ions  tor  development  oi  an  inlormation  system  to  support 
patient  care  in  the  Fleet  Marine  Force.  The  results  ot  those  earlier  conter- 
ences  included  preliminary  iuentitication  oi  necessary  data  elements  tor  the 
basic  combat  medical  record  and  description  ol  echelons  at  which  these  data 
elements  should  be  recorded.  This  workiny  definition  ot  data  requirements 
provided  the  basis  tor  prototype  software  components  demonstrated  at  the  present 
Conference;  tins  software  represented  a  number  ot  essential  functions  involved 
in  collection  and  distribution  or  casualty  information  from  the  forward  battle 
area  to  definitive  care  facilities  in  the  rear. 

Sessions  11  and  111  consisted  ot  technical  presentations  and  work  group 
discussions.  Both  sessions  were  focused  on  three  major  topics  which  reflected 
the  principal  objectives  ot  the  Conference:  (1)  prototype  components  ot  a 
combat  casualty  care  information  system;  (2)  hardware  and  data  capture  devices; 
and  (3)  combat  casualty  databases  and  trauma  care  procedures.  Several  existing 
software  components  and  a  number  ot  data  input  and  storage  devices  were  examined 
to  evaluate  what  might  be  utilised  tor  the  FMF  application. 

Session  IV  consisted  ol  summaries  ot  the  work  group  discussions  tollowed  by 
overall  evaluations  and  recommendations  from  conference  participants,  Gener¬ 
ally,  it  was  tell  that  tho  conference  tilled  an  important  need  to  examine  combat 
casualty  care  issues.  Recommendations  from  the  lloor  included  the  toliowing: 
scheduling  anotner  conference  in  about  a  year;  es tabl ishi ny  a  close  workiny 
relationship  between  the  Army's  Theater  Army  Medical  Management  Information 
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yystem  •.  TAMM  IS )  project  and  the  Navy  IMP  combat  casualty  intormtion  system 
project,  anti  Lorming  an  t  cpert  panel  on  military  trauma  cave  to  guide  simulation 
ol:  combat  triage/trea tment/evacua t ion  scenarios  using  the  Naval  Amphibious 
Medical  M'du'uat  ior.  Simulation  (NAMNS)  model. 

The  results  ol  the  oonterenee  will  be  used  to  detine  a  combat  casualty 
medical  record,  develop  soltware  tailored  tor  each  echelon  ol  casualty  care,  and 
identity  appropriate  hardware  based  on  the  most  advanced  technology  and  capable 
ol  withstanding  the  severe  environmental  conditions  that  may  be  encountered  in  a 
combat  setting. 
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Fret  are 


Tin.-  ConteroiK’L1  on  the  l-Tecl  Marine  Force  (FMF'  Combat  Casualty  lnLouiuLion 
Fyst-un  convened  at  the  beapai'it  Hotel,  Sail  Diego  on  2  April  1984.  The  purpose 
ot.  the  contoreuoe  was  to  briny  together  experts  in  Navy  medicine,  trauma  rale, 
computer  systems,  ami  soltware  design  in  order  to  evaluate  progress  to  date  and 
to  provide  teed  boot  and  gnulam-e  tor  tuture  lnUHwatian  system  development.  Tl'.e 
program  consisted  ot  tour  major  sessions  including  a  general  session  tor  back¬ 
ground,  conterence  objectives,  atm  organization;  eleven  technical  presentations 
under  three  topical  areas;  three  concurrent  work  group  discussion  sessions;  and 
a  tinal  session  tor  suntmar 1 zat ion  and  evaluation.  Demonstrations  ot  prototype 
soltware  tor  an  IMP  combat  casualty  intormation  system  and  hardware  and  data 
entry  devices  tor  tietd  use  were  also  conducted  during  the  Con t erence . 

The  Conterence  was  sponsored  by  the  Naval  Medical  Research  and  Development 
Command,  He  t.  lies  da ,  Maryland,  and  was  hosted  by  the  Naval  Health  Research  Center, 
San  Diego,  Calitornia.  Approximately  75  persons  trom  the  Navy,  Marine  Corps, 
Army,  Air  Force,  ana  private  sector  participated  during  the  three  days  ot  the 
Conterence.  Many  important  topics  pertaining  to  the  requirements  tor  a  combat 
casualty  intormation  system  were  addressed.  The  content  ot  these  presentations 
anu  discussions  is  summarized  in  the  Proceedings. 
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L'emonstrat  ions 


During  the  L  n  si  day  ot  the  conU’tuncu,  various  Lypos  ot  technology  Lluic 
111  ly  lit  be  usee  to  automate  medical  inLotmation  piocessing  in  tield  env  1 1  onments 
wcio  demons  L  i  a  ted  .  liiese  aei:ionstrat  1011s  included  hardware  devices  designed  to 
withstand  tiic  rigors  ot  tielu  combat  operations,  ditterenL  methods  developed  to 
expedite  data  capture,  and  soltwaie  developed  to  manage  medical  records  in  the 
1 1  e  1  d  . 

included  in  the  demonstration  ot  ruyyedized  hardware  was  a  digital  communi¬ 
cations  terminal  which  weighed  less  than  live  pounds  and  had  12DK  bytes  ul 
memoty.  a  Data  lay  consisting  ot  a  an  alterable  semiconductor  encapsulated  in  a 
special  hate  plastic  material  also  was  displayed.  Major  Oary  w,  bacher  troiu  the 
0 .  r>  .  nimy  soldier  Support  Center  was  present  ana  demonstrated  the  Army's 
implementation  ol  the  Data  lay  while  others  demonstrated  how  the  Uata  lay 
technology  could  be  interlaced  with  other  microprocessors  such  as  lUM-ccmpat lble 
mac  in  nes  • 

data  capture  methods  included  a  hand-held  device  that,  would  automatically 
iccoid  vital  signs  such  as  blood  pressure  and  temperature,  and  CUk  Joseph  Hen¬ 
derson  ot  the  Naval  Submarine  Medical  teseaich  taboratory  showed  how  intormation 
sum  as  a  Uduinu  score  could  be  down-loaded  1  rom  a  hand-hela  processor  into  a 
l  a  l  get  m  let  ytii  ocessor .  Other  data  capture  methodology  was  demonstrated  by  Or  . 
i  laiiNjin  n.  boixat  ol  the  Naval  Ocean  systems  Center  who  used  a  bar  code  reader 
to  enter  data  into  a  portable  computer. 

so  It  ware  demonstrations  included  a  system  which  adapted  V.A.  Kile  Manage!, 
soltwate  Lo  combat  casualty  uata  handling  ana  a  system  that  created  a  graphic 
dvpictn.h  ot  organ  lunctioiiing  trom  a  patient's  clinical  data.  in  addition,  dr. 
Oeoiye  Moeller  anu  dr.  Bernard  t.  KyacK  t roin  the  Naval  Submarine  Medical  he- 
search  uatii,  t  otot  y  demonstrated  computer  aids  lor  submarine  hospital  cc-rpsiuen  ; 
and  william  M.  Pugh,  dona  ia  d.lieck,  and  U'ui«.  Michael  h.  Congloton  demons t  r  a  t>.  .1  e 
system  Lot  tracking  personnel  and  maintaining  medical  records  in  a  livid 
anvil  oilmen! 
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lntrod ucuory  Prese a tat  ions 

Dij  K.  Kr -jo  (jundui'son,  NllRC  ( Conference  Chairman):  Welcome  to  the  t'H  F 
Combat  Casualty  Information  System  Conterence.  1  would  like  to  express  my  ap¬ 
preciation  to  all  ol  you  tor  participating  in  these  meetings. 

1  would  like  to  ask  Captain  Gene  Lang,  Commanding  Officer  oi  the  Naval 
health  Research  Center  and  your  host  lor  the  Conterence,  to  start  us  on  the 
right  track  with  some  opening  remarks.  Captain  Lang. 

Captain  J,  kuyene  Lang,  MC ,  USN :  Admiral  Milnes,  ladies  and  gentlemen. 
Welcome  to  San  Diego.  We  are  very  pleased  to  have  you  join  us  tor  this  im¬ 
portant  conterence.  This  ail  began  several  years  ago  when  Dr.  Gunderson  and  1 
attended  a  conterence  on  occupational  health  problems  ot  the  Navy  held  at  the 
Battelle  Institute  in  Seattle.  Experts  in  occupational  'nedicine,  researchers, 
and  computer  specialists  met  to  address  the  problems  ot  documenting  environ¬ 
mental  hazards  and  protecting  -.aval  personnel  and  employees  irom  the  multitude 
ot  toxic  substances  and  agents  used  in  naval  industrial  facilities.  It  was  the 
unanimous  consensus  ot  that  gathering  that  there  was  a  critical  need  for  an 
information  system  to  assist  occupational  health  programs  to  carry  out  all  of 
the  directives  and  requirements  tor  recordkeeping  and  reporting  to  hiy.  ir 
authority  that  were  overwhelming  people  in  the  field.  Shortly  after  the 
Battelle  Conterence,  NHRC  started  work  on  the  Naval  Occupational  Health  Infor¬ 
mation  Management  System  (NOHIMS),  When  the  need  for  a  medical  information 
system  to  support  comoat  casualty  care  in  the  Fleet  Marine  Force  was  established 
recently,  it  seemed  quite  appropriate  to  apply  the  knowledge  gained  developing 
NOHIMS  to  this  new  task.  NHKC  is  rapidly  becoming  recognized  as  a  center  tor- 
sot  tware  development  to  support  Fleet  operational  needs. 

1  welcome  you,  and  I  hope  that  you  will  have  an  enjoyable  and  productive 
conference.  Thank  you. 

Dr.  Gunderson;  Some  ot  you  might  not  know  this,  but  Captain  Lang  has 
recently  joined  the  ranks  of  the  personal  computer  enthusiasts.  He  has  been 
trying  out  all  kinds  of  software  packages  on  his  new  Zenith  computer,  learning 
the  jargon,  and  rapidly  becoming  a  computer  addict.  1  hope  tc  join  him  soon 
with  my  own  hardware,  so  that  1  too  can  share  the  joys  of  personal  computeriny . 
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Now  I  would  like  to  introduce  CDR  Mike  Strong,  Program  Manager  tor  fleet 
Health  Care  systems  at  the  Naval  Medical  Research  and  Development  Command  in 
Bethesda,  Maryland.  The  R  a  D  Corr"'.:nd  provides  the  funds  and  program  guidance 
tor  research  and  development  on  medical  information  systems  and  is  the  sponsor 
ot  this  meeting.  Mike  and  1  communicate  quite  a  lot  by  electronic  mail  which 
tends  to  be  rather  cryptic  and  impersonal,  so  it  is  nice  to  be  able  to  communi¬ 
cate  face  to  face  for  a  change.  After  receiving  an  urgent  document  from  me  by 
electronic  mail,  Mike's  first  message  to  me  on  his  DECMATE  which  is  connected  to 
our  VAX  computer  was  as  follows: 

From:  Strong  If!  Nov  19E3  13:14 

To:  Gunderson 

Subj :  Electronic  Mail 

The  system  works  and  all  is  well. 

The  document's  in  hand; 

We're  jumping  up  and  down  with  joy. 

And  pleased  to  beat  the  band. 

Here's  to  a  future  tilled  with  MAIL, 

And  accomplishments  galore; 

That  Navy  and  Marine  Corps,  too. 

Will  not  perceive  a  bore. 

So  on  we  go  with  POM  in  hand, 

And  full  of  spirit  and  fight; 

With  dreams  of  discs,  modems,  and  chips; 

CPUs,  PCs  and  bytes. 

CUR  Strong  will  give  us  an  overview  of  this  project  from  the  R  &  D  management 
perspective . 

CUR  Strong:  Thank  you,  Eric.  Admiral  Milnes,  ladies,  and  gentlemen.  This 

morning  1  would  like  to  present  some  information  on  the  history  and  future  plans 


14 


tor  this  project.  Previous  conferences  and  workshops  sponsored  by  the  Naval 
Medical  Research  and  Development  Command  (Nt'.RDC),  dealing  with  the  subject  of 
combat  casualty  care,  have  identified  the  need  lor  improved  recordkeeping  capa¬ 
bilities  in  support  of  PMF  operations.  These  conferences  have  also  defined  many 
of  the  health  cate  functions  that  should  be  included  both  in  garrison  and  in  the 
field. 

Although  the  deficiencies  ol  medical  recordkeeping,  particularly  during 
armed  conflicts,  have  been  cited  throughout  history,  the  report  to  the  Bureau  ot 
Medicine  and  Surgery  by  Drs .  Garrick  and  Carey  was  especially  poignant.  These 
two  surgeons  had  been  assigned  team  ot  technicians  to  collect  extensive 
medical  records  at  DaNang,  Vietnam  in  1968.  Over  2,000  combat  casualties  were 
treated  during  this  process,  providing  invaluable  insights  into  the  problems  ot 
casualty  care.  It  was  their  recommendation ,  following  this  experience,  that  in 
the  future,  people  should  be  specifically  assiyred  to  this  task.  however,  this 
report  seemingly  tell  on  deaf  ears. 

The  first  combat  casualty  care  workshop  was  held  in  1976  under  the  sponsor¬ 
ship  ot  MMRDC  and  OMR.  In  that  workshop,  the  following  requirements  were 
identi  f  ieci  •. 

~  Creation  o£  a  simple  medical  administrative  information  system 

-  be sign  o t  a  structured  form  and  complementary  tag  which  contains  all  med¬ 
ical  data  and  is  machine  readable 

-  Test  data  entt /  under  field  conditions 

-  Demonstrate  an  effective  machine  structure  for  the  medical  record  for 
Lchelon  I1I/IV 

-  Develop  a  format  for  transmission  of  medical  data  for  evacuation  of 
casualties  from  echelon  to  echelon 

-  Develop  a  real  time  system  tor  data  reporting  and  feedback 

The  U8/UK  Maritime  and  Marine  Combat  Casualty  Care  Workshop  which  was  held 
in  1981  identified  the  following  additional  requirements: 

-  Develop  improved  methods  ot  patient  management  suitable  tor  computeriza¬ 
tion 

-  Develop  algorithms  tor  triaye,  patient  management,  and  evacuation 
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The  Marino  Corps  and,  in  particular,  the  FMF  has  identified  the  need  tor 
improved  medical  recordkeeping  .  The  Commandant  of.  the  Marine  Corps  in  a  letter 
in  1979  cited  the  tnllowiny  requirements: 

-  Develop  a  medical  record  system  with  continuity  across  medical  echelons 

-  De ;elop  a  mechanism  tor  placing  medical  data  into  a  dog  tag 

The  mid-range  objectives  plan  tor  F Y  U4-93  also  cite  the  need  tor  deploy¬ 
able  ADP  support  tor  the  Fleet  Marine  Force.  Recognizing  the  repeated  state¬ 
ments  calling  for  the  development  of  such  systems,  NMRDC  in  conjunction  with  the 
Marine  Corps  sponsored  an  FMF  Medical  Information  Systems  Definition  Workshop  in 
1962.  The  Workshop  was  designed  to  achieve  the  following  objectives: 

a.  Definition  ot  intormation  management  systems  (and  their  features) 
required  to  support  routine  care,  casualty  care,  and  medical  administrative 
functions  at  each  field  medical  echelon. 

b.  Definition  of  field  medical  functions  requiring  information  interlaces 
with  line  communications/logistics  systems  and  fixed  CONUS  medical  facilities. 

c.  Development  ot  a  prioritized  list  of  requirements  for  RDT&E  on  field 
operational  intormation  management  systems. 

The  report  that  was  generated  as  a  result  ot  this  Workshop  eventually  led 
to  the  generation  ot  a  Mission  Element  Need  Statement  (Appendix  A) , 

The  stated  objectives  of  the  MENS  are: 

-  Develop  complete  medical  data  system  designed  to  reduce  the  recording 
burden 

-  Design  automated  medical  record,  transferable  throughout  the  evacuation 
chain  and  user  friendly 

-  Enhance  patient  care  and  provide  basic  data  for  the  medical  regulatory 
and  medical  logistics  systems 

Based  on  these  stated  requirements,  NMRDC  funded  a  feasibility  study  at  the 
Naval  Health  Research  Center,  San  Diego,  which  was  successfully  completed  in 
1964.  A  request  was  made  in  the  funding  cycle  for  increased  resources  to  begin 
in  1986  to  accomplish  this  mission.  The  Surgeon  General  has  supported  this 
initiative  and  work  has  commenced.  One  of  the  main  purposes  of  this  conference 
is  to  acquaint  everyone  with  the  current  status  ot  the  work  and  to  provide  a 


forum  Lor  the  other  services,  who  are  also  involved  with  developmental  efforts 
to  present  their  current  programs.  Tliis  is  an  important  task  tor  all  ot  us,  and 
it  wi  be  particularly  important  that  all  ot  these  efforts  are  closely  coor¬ 
dinated  to  avoid  any  duplication. 

Yet  to  be  resolved  are  the  issues  ot  how  tire  t’Mt'  system  will  interlace  with 
the  Shipboard  Non-Tactical  ADP  (SNAP)  program  and  the  Army's  Theater  Army 
Medical  Management  Information  System  (TAMMXS).  The  requirements  tor  the 
med ica 1/dental  module  ot  SNAP  have  not  been  identified. 

Urgently  needed  is  a  Navy  Mission  Klemert  Need  Statement  which  specifies 
methods  tor  resolving  these  issues.  This  neec  is  emphasized  by  the  findings  of 
the  Long  report  on  the  disaster  in  Lebanon  which  criticized  medical  record- 
keeping  and  medical  regulating  practices  ana  procedures.  This  concludes  my 
presentation , 

Dr.  Gunderson:  Thank  you,  Mike.  Now  1  would  like  to  present  some  ot  the 
recent  background  and  history  ot  NHRCs  efforts  to  develop  a  combat  casualty  in¬ 
formation  system  and  an  overview  of  what's  to  come  at  this  Conference. 

Design  and  development  of  medical  information  systems  represents  a  rela¬ 
tively  new  area  of  work  at  this  Center.  One  might  call  us  the  "new  kid  on  the 
block."  We  are  developing  a  significant  in-house  capability  in  medical  in¬ 
formation  system  aesign--perhaps  the  only  one  in  the  Department  ot  Defense, 
however,  we  are  not  experts  in  field  medicine,  trauma  care,  combat  operations, 
personnel  and  logistic  matters,  and  so  on.  That  is  why  you  are  here — to  fill  in 
some  of  the  gaps  in  our  knowledge  and  expertise.  We  need  your  help  to  review 
our  assumptions  and  the  work  that  we  have  done  to  date.  We  need  the  information 
and  direction  that  you  can  provide — input  that  we  regard  as  crucial  to  future 
system  design  efforts. 

Computer  hardware  technology  is  advancing  very  rapidly.  Computer  equipment 
has  become  much  more  powerful,  compact,  and  less  expensive.  Recent  advances  in 
information  storaye  capacity  have  made  possible  a  microchip  in  a  dog  tag  that 
will  contain  64,001)  bits  ot  information.  Software  development  tends  to  lag  well 
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behind  hardware  advancements ,  yet  many  ieel  that  new  software  tools  otter  a 
major  means  ot  reducing  time  ana  costs  ot  the  horrendous  recordkeeping  and  m- 
tormation  management  tasks  that  we  must  taco  in  the  tuture,  especially  in  the 
medical  tieid.  Our  recent  work  at  the  Center  seeks  to  apply  current  hardware 
and  sottware  technology  to  various  urgent  Navy  medical  inlcrmation  needs  as 
these  become  aetined  and  documented.  The  potential  usetulness  ot  computer 
technology  in  medicine  has  barely  been  touched  upon  as  yet.  Many  think  that  we 
are  at  the  beginning  ot  a  new  era  ot  medical  practice  in  which  sophisticated 
computer  systems  will  he  indispensable  for  handling  the  vast  amounts  of  intor- 
mation  being  generated.  In  the  military  establishment  this  transi ormation  is 
just  beginning  to  be  telt  in  many  ot  the  major  hospitals  which  have  received 
TRTMIS  computer  systems  to  support  a  number  ol  important  medical  functions  and 
specialties  . 

In  addition  to  the  fleet  Marine  Force  project,  we  have  experience  in 
developing  two  other  automated  medical  systems — the  Navy  Occupational  Health 
Information  Management  System,  or  NOHIMS,  and  the  Navy  Mental  Health  Information 
System,  or  NAMHIS.  NOHIMS  has  been  partly  deployed  at  two  large  Navy  industrial 
sites,  the  Naval  Air  Rework  Facility,  North  Island,  and  the  Puget  Sound  Naval 
Shipyard,  Bremerton,  Washington.  NOHIMS  will  be  fully  tested  within  the  next 
year  and  a  half  at  both  ot  these  sites.  NAMHls  will  be  installed  soon  at  the 
psychiatric  clinic  at  Naval  Station,  San  Diego  tor  preliminary  testing. 

What  is  the  combat  environment  in  which  a  field  medical  information  system 
will  operate?  some  features  ot  tnat  environment  are  described  in  the  excerpts 
in  the  handout  (Appendix  B)  . 

The  first  excerpt  is  a  statement  by  Navy  Surgeon  General  VADM  Cox  to  a 
congressional  subcommittee  in  1982.  This  statement  gives  something  ot  the 
probable  sequence  ot  events,  the  organizational  elements  involved,  and  the 
medical  support  capacities  integral  to  a  Marine  Amphibious  Force. 

Admiral  Cox  went  on  in  his  statement  to  describe  the  large  gap  that  existed 
at  that  time  in  the  in-theatur  sophisticated  medical  care  that  should  be 
provided  by  hospital  ships  -and  fleet  hospitals. 

At  this  Conference  we  would  like  to  tocus  on  medical  information  support 
during  land  operations  several  days  after  an  amphibious  landing  when  the  medical 
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co.npanj.es  and  the  hospital  company  are  ashore  and  operating.  Our  primary  in¬ 
terest  at  this  time  is  data  pertinent  to  tirst  aid,  resuscitation  and  stabiliza¬ 
tion,  acute  trauma  care,  and  initial  surgery.  Tins  is  in  accordance  witn  the 
FMF  Mission  Element  Need  Statement  which  says  that  Phase  1  ot  system  development 
should  provide  an  initial  operating  capability  tor  only  those  data  requirements 
that  directly  support  the  treatment  ot  acute  care  patients  in  the  tield,  Phase 
11  will  include  development  ot  all  other  identified  data  requirements-  We  would 
like  to  concentrate  here  on  Phase  1. 

General  Snowden's  statement,  which  is  the  second  excerpt  in  the  handout 
(Appendix  B)  ,  also  provides  a  scenario  for  casualty  care  during  a  middle-sized 
amphibious  assault.  Let's  hope  that  prospects  for  rapid  evacuation  and  in- 
thea*.  er  medical  support  have  improved  since  General  Snowden  made  his 
observations . 

Admiral  Eiseman  in  the  excerpt  from  his  talk  (Appendix  B)  emphasizes  un¬ 
certainty  with  respect  to  future  combat  environments,  particularly  uncertainty 
with  respect  to  appropriate  medical  treatment  ana  evacuation  procedures  unoer 
radit ally  different  weapons  technologies.  Some  of  you  maj  have  some  thoughts 
about  this  question  that  you  would  be  willing  to  share  with  us  duriny  the 
Conteionco:  What  is  the  combat  environment  for  which  the  FMF  medical  informa¬ 
tion  system  should  be  designed?  What  impact  will  new  weapons  technologies  have 
on  treatment  and  evacuation  procedures?  Obviously,  this  is  an  enormously 
complex  technical  question  that  we  cannot  address  here  i ri  any  depth,  but  we 
cannot  ignore  it  either.  CDR  Joe  Henderson  has  touched  upon  these  issues  to 
some  extent  in  two  papers  dealing  with  the  tactical  and  epidemioloy ical  uses  of 
combat  casualty  data:  "A  Medical  C3  Primer,"  U.  S.  Naval  Institute  Proceedings, 
Vol  .  09,  1983,  and  "Epidemiology  as  a  tool  for  combat  care  planning.  Part  1: 
Concepts,"  in  the  Report  of  the  FMF  Medical  Information  Systems  Requirements 
Definition  Workshop,  1982. 

Let  me  now  summarize  briefly  the  history  of  the  FMF  project.  A  Technical 
Worksnop  on  Combat  Casualty  Care  was  held  in  April  1 9 7 1>  at  the  Airlie  House  in 
Wr.  rirenton,  Virginia.  I  believe  that  there  are  two  people  with  us  at  this 
conference  who  attended  that  meeting:  Captain  James  Kelly  and  Dr.  Arden  Forrey . 
This  meeting  was  sponsored  by  the  Naval  Medical  Research  and  Development  Command 


and  the  Ot  tiro  ot  Naval  Research.  The  objectives  ol  the  Workshop  welt  quiLe 
broad:  (1)  to  identity  sped  Lie  pioDlem  areas  in  combat  casualty  care;  (2)  to 
determine  whether  identitieu  problems  were  appropriately  documented;  (j)  to 
establ i sh  priorities  within  identified  problem  areas;  and  ( 4)  to  recommend 
teasibl*  biomedical  research  and  development  approaches.  These  tasks  were 
cot. sintered  in  the  context  ol  the  medical  management  ot  trauma  patients  which 
involved  two  basic  aspects,  patient  evacuation  ana  patient  treatment.  Generally 
then,  the  Workshop  locuseu  on  basic  problems  involved  in  providing  optimum 
treatment  to  combat  casualties  under  various  operational  scenarios. 

1  shall  only  try  to  summarize  bnetiy  the  tindinys  ot  the  Subcommittee  on 
the  Casualty  Care  Data  System.  This  subcommittee  concentrated  on  the  collection 
and  communication  ot  clinical  as  opposed  to  administrative  or  resource  manage¬ 
ment  data.  The  stated  requirements  tor  clinical  data  were  limited  to  the 
minimal  information  necessary  tor  treatment  ol  the  patient  at  the  next  higher 
echelon  simply  because  very  tittle  information  can  be  supplied  by  care  providers 
under  the  pressures  ol  combat  and  rapid  evacuation. 

It.  was  noted  that,  the  U.  S.  Field  Medical  Card  (DU  Form  1380)  was  inade¬ 
quate  in  design  and  ability  to  withstand  extreme  tield  and  comDat  conditions  and 
that  a  new  casualty  Lay  was  needed  which  involved  minimal  writing. 

It  was  recommended  that  medical,  supplies  and  drugs  used  tor  treatment 
should  be  provided  with  removable  labels  containing  both  visual  and  machine- 
readable  information.  These  labels  could  be  attixed  to  the  combat  casualty  tag, 
would  serve  as  a  record  ot  initial  medical  treatment,  and  would  subsequently  be 
scanned  tor  logistic  inventory  control  and  accounting. 

The  use  of  diagrams  for  surgical  treatment  records  was  recommended  to  por- 
Llciy  body  pairs  auu  organ  systems.  h  second  encounter  form  to  provide  more 
detailed  medical  information  during  evacuation  and  to  supplement  the  initial 
combat  tag  also  was  recommended. 

XL  was  rioted  that  only  a  small  portion  ot  the  total  military  health  record 
was  needed  in  the  conbat  zone;  most  ot  tnat  record  should  be  retained  in  CONUS, 
and  battle  casualty  inlormation  should  be  inserted  into  that  record  later. 

It:  was  pointed  out  that  tor  casualty  care  to  be  effective  there  must  be 
cooperation  and  compatibility  among  the  services. 
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1  will  noi  iL’vicw  the  specific  data  requirements  defined  to;-  each  echelon 
by  the  197b  Workshop  because  this  issue  was  addressed  much  more  tuliy  by  the 
Id  a l  Workshop. 

The  FMf  Medical  lntormution  Systems  Requirements  Detinition  workshop  was 
convened  in  May  19H2  in  Bethesda,  Maryland  to  identity  requirements  tor  the 
development  ot  intormation  systems  to  support  patient  care  in  the  fleet  Marine 
force.  The  scope  ot  the  Workshop  was  limited  to  intormation  requirements  trout 
tne  torward  edge  ot  battle  back  to  casualty  receiving  and  treatment  ships,  it 
was  recognized  that  any  system  winch  is  developed  must  interlace  with  other 
intormation  systems  currently  available  or  under  development.  The  Workshop  was 
designed  to  achieve  the  objectives  cited  earlier  by  CDR  Strong . 

Workshop  participants  wore  drawn  Irom  U.S.  Marine  Corps  Headquarters;  Navy 
physicians  assigned  to  the  fMF ;  intormation  and  computer  systems  specialists 
irom  ONR,  TRIMiS,  NAVDAC,  and  the  Navy  Medical  Data  Services  Center,  and 
researchers  irom  Naval  Medical  Research  and  Development  command  laboratories. 
01  the  3«  participants  at  that  workshop  I  think  that  about  ten  are  here  at  our 
meeting  today.  The  Workshop  was  divided  into  three  ditterent  but  overlapping 
medical  functions;  casualty  care,  routine  care,  and  medical  administration.  1 
will  try  to  summarize  the  findings  and  recommendations  ot  the  casualty  care 
group  only,  because  that  will  be  the  primary  locus  oi  this  meeting.  The 
Casualty  Care  Working  croup  considered  clinical  treatment  functions  involved  in 
managing  Marine  Corps  personnel  with  traumatic  injuries  at  each  echelon  01  care. 
Trauma  casualty  management  included  resuscitation;  triage;  pre-operative, 
operative,  and  post-operative  care;  and  all  supporting  services.  At  this 
Conference  we  will  postpone  consideration  ol  other  supporting  iunctions  and 
concentrate  principally  on  trauma  casualty  care.  1  ho  following  typos  ot  func¬ 
tions  were  seen  as  needing  intormation  support  in  a  combat  setting:  acute 
trauma  care,  blood  resources,  laboratory,  medications,  and  dietary  services. 
The  Working  Group  was  asked  to  describe  functions  that  needed  intormation 
support  and  to  assign  the  following  priorities  to  those  iunctions;  high, 
medium,  or  low.  The  loiiowiny  functions  were  assiyned  a  high  priority:  (1) 
patient  iden 1 1 f icat ion ,  including  name,  SHN,  unit,  allergies,  blood  type,  and 
religion;  (2)  times  ol  injury  and  treatment,  that  is,  at  bchelon  1  times  ot 
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injury  and  morphine-  or  tourniquet  administration,  at  Echelon  li  times  oi  various 
treatment  procedures,  and  at  Echelon  111  times  oi  surgery  and  turther  treatment; 
(J)  injury  description  and  diagnosis:  type  and  location  oi  injuries,  diagnoses 
ol  diseases,  and  description  oi  nonoattle  injuries;  (4)  Trauma  Score  to  aid  in 
triage,  assess  changes  in  clinical  condition  duriny  evacuation,  and  provide  both 
prognosis  and  ieedback  on  treatment  outcome;  the  Trauma  Score  could  be  intro¬ 
duced  at  Echelon  11  (BAS)  and  repeated  at  Echelons  11,  111,  ana  IV;  (b)  treat¬ 
ment  data:  at  Echelon  1  tourniquet,  morphine,  and  tirst  aid;  at  Echelon  11, 
intravenous  lluids,  tubes,  and  sutures;  at  Echelon  111  blood  replacement, 
surgery,  immobilization,  and  casting  ot  t  rac  Lures ;  (6)  diagnostic  procedures; 
(7)  medications;  and  (0)  training  in  the  use  ol  data  processing  equipment  and 
sottware  which,  ol  course,  is  not  relevant  to  system  design  but  would  be 
essential  lor  successlul  implementation  ol  the  system. 

All  ot  the  data  elements  specilied  in  the  iBaz  workshop  have  been  incor¬ 
porated  into  the  preliminary  combat  casualty  sottware  package  that  Ur.  Mike 
donyleton  ot  nhkc  has  created  and  is  demonstrating  here  at  the  Concerence. 

wUKC  design  statt  have  participated  in  a  number  ot  other  panels  and  con- 
terences  over  the  past  two  years  tocused  on  tield  medical  intormation  systems, 
notably  the  Hawaii  International  Conferences  on  System  Sciences  in  iysi  anu  I'lES 
ana  the  Symposium  on  Computer  Applications  in  Medical  Care  meeting  in  Baltimore, 

ly«J. 

The  objectives  ot  this  Conterence  are,  ot  course,  closely  tied  to  the 
objectives  ot  the  KME  project.  The  primary  objective  ot  that  project  is  to 
develop  an  automated  recordkeeping  and  data  management  system  lor  routine  care 
and  medical  readiness  in  garrison  arid  tor  casualty  care  in  the  tield*  'the  locus 
ol  attention  at  this  meeting  is  on  Phase  I  ot  that  total  eitort--direct  support 
ot  acute  trauma  care.  The  collection,  transmission,  and  timely  utilization  ot 
casualty  data  are  considered  vitally  important  tor  proper  care  ot  the  wounded  or 
ill  patient  as  well  as  lor  medical  regulating  and  resource  accounting  purposes, 
uittle  progress  has  been  made  in  combat  casualty  data  collection  and  management 
since  World  War  11.  (1  served  as  an  Army  eorpsman  and  helped  take  care  ot  heavy 
casualties  in  the  battle  ot  Bastoyne  during  World  War  11,  so  l  probably  have  the 
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most  outdated  combat  medical  experience  ot  anyone  here.)  As  the  individual  is 
evacuated  through  various  echelons  ot  care,  reliable  records  ol  vital  signs, 
resuscitation  arid  emergency  measures,  treatments  initiated,  and  turther  care 
required  should  be  available  at  each  stage.  The  1982  Workshop  made  substantial 
progress  toward  detining  system  requirements,  functions,  and  speci 1 icat ions . 

In  September  19  83  NHKC  hosted  a  toJ.low-up  meeting  to  lay  out  in  some  detail 
the  data  elements  to  be  included  in  the  basic  combat  medical  record  and  at  what 
echelons  these  data  elements  should  be  recorded.  We  now  have  a  working  defini¬ 
tion  ot  wtiat  the  combat  medical  record  should  contain  and  have  used  this  as  a 
guide  to  develop  a  prototype  software  package  or  model  to  represent  these  essen¬ 
tial.  functions  and  the  flow  ot  casualty  information  from  the  forward  battle  area 
to  detinitive  tariliiies  in  the  rear.  At  chis  meeting  we  would  like  to  review 
and  evaluate  what  has  been  done  so  tar.  Further  decisions  need  to  be  made  about 
the  content  ot  the  combat  medical  record,  data  entry  devices  to  be  used,  and  the 
design  ol  a  new  field  medical  card  to  replace  the  current  battle  injury  tag.  We 
would  like  your  input  into  these  questions  before  those  decisions  are  made. 

It  is  obvious  that  the  FMF  system  involves  unique  problems  and  features. 
Combat  casualty  care  is  not  just  an  extension  ot  hospital  or  emergency  medical 
care;  it  is  an  integral  part:  ot  field  military  operations.  The  numbers  and 
kinds  of  casualties  are  a  direct  result  ot  the  kind  ot  military  mission  and  the 
tactical  deployment  of  forces.  In  an  amphibious  landing  against  well-defended 
positions,  casualties  will  be  many  and  severe.  The  success  or  failure  ot  such  a 
mission  may  depend  almost  as  much  on  medical  planning  and  efficient  management 
of  casualties  as  on  fire  power  and  logistics. 

Bill  Pugh,  Program  Manager  tor  the  FMF  eflort,  will  now  describe  our  basic 
strategy  for  the  development  ot  an  FMF  prototype  and  our  progress  to  date. 
William  M.  Pugh:  Thank  you.  Dr.  Gunderson.  Admiral  Milnes,  Captain  Lang, 

ladies,  and  gentlemen.  I  am  yoing  to  des'  ribe  tor  you  the  development  ot  auto¬ 
mated  information  processing  capabilities  tor  combat  casualty  care. 

Previous  workshops  held  in  1976  and  1902  were  very  effective  in  identifying 
the  medical  information  needs  for  combat  casualty  care,  but  now  the  point  has 
been  reached  where  methods  for  implementing  various  medical  functions  must  be 
devised.  Preliminary  work  on  developing  these  methods  has  begun  at  the  Naval 
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Health  Kesearoli  Center  ( NHHC )  ,  at  tlie  Naval  ocean  systems  Centev,  and  at  the 
Naval  Submarine  Medical  Research  Laboratory.  The  locus  ol  this  work  lias  been  on 
the  intormation  needs  at  the  lust  three  echelons  ot  medical  cate  in  the  Marine 
Corps — the  tield  corpsman,  the  battalion  aid  sLation,  and  the  medical  company. 
The  goal  is  to  improve  the  management  ot  medical  intormation  in  the  Held  so 
that  medical  resources  can  be  better  managed. 

The  initial  development  el  torts  have  been  guided  by  the  suggestions  made  by 
the  participants  ot  the  previous  workshops.  Among  these  suggestions  was  the 
recommendation  that  the  Field  Medical  Cara  be  revised.  Also,  the  participants 
Ot  the  previous  workshops  generally  agreed  that  a  combat  medical  record  needed 
to  be  developed  and  that  computer  technology  should  be  used. 

In  response  to  the  tirst  suggestion,  we  began  work  on  a  revised  Field 
Medical  Card.  This  work  began  by  examining  the  current  card  which  consists  ol 
heavy  cardboard-1 ike  paper,  is  slightly  larger  than  a  computer  punch  card,  and 
has  a  piece  ol  wire  attached  to  one  end  tor  securing  the  card  to  a  casualty. 
Two  alternatives  to  this  card  were  developed  after  reviewing  tire  previous 
workshop  proceedings  and  meeting  with  individuals  who  have  had  experience  with 
the  present  card.  These  alternative  cards  will  be  the  subject  of  the  presenta¬ 
tion  uy  LCUK  Congleton. 

Development  ot  a  Combat  Medical  Record  is  another  work  elfort  being 
conducted  at  NHKC.  Although  this  work  is  related  to  the  revision  of  the  Field 
Medical  Cara,  it  is  much  broader  in  scope.  The  Combat  Medical  Record  is  at  the 
foundation  ot  medical  intormation  processing;  it  is  the  link  between  Lield 
medical  intormation  and  medical  data  in  other  clinics  or  hospitals.  Again  this 
work  began  with  a  review  of  the  previous  workshops.  In  addition,  an  independent 
analysis  has  been  conducted  by  Dr.  Arden  Forrey.  Also,  intormation  has  been 
obtained  through  the  analysis  ot  existing  combat  casualty  databases. 

Investigation  ol  the  feasibility  of  applying  computer  technology  to  medical 
intormation  management  has  involved  the  evaluation  ot  hardware  and  software 
development.  A  hardware  survey  and  evaluation  has  been  carried  out  by  Dr. 
Boikat  at  the  Naval  Ocean  Systems  Center.  He  has  reviewed  available  micro¬ 
processors,  portable  hand-helu  devices  tor  electronic  data  entry  and  processing, 
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arid  d  variety  ot  eieili  onif  storage  media  including  cards  with  a  magnetic  stripe 
ana  alterable  scnncoiwucloi  memory  chips  encapsulated  in  plastic. 

Sottware  development  ettorLs  include  a  variety  ol  ditterent  programs  to 
pertorin  oilleient  medical  tuncLions.  l’rogram  modules  lot  rapturing  data  lot  the 
field  Medical  Card  have  been  developed  by  LCbK  Congleton.  Also,  sottware  ini¬ 
tially  developed  tor  an  occupational  health  system  has  been  adapted  to  poriorm 
personnel  tracking  and  thus  provide  a  basic  personnel  accounting  system.  Com¬ 
puter  routines  have  also  been  developed  by  Dr.  Sacco  and  his  associates  to  com¬ 
pute  an  index  ot  trauma  severity  and  to  display  trauma  results  in  a  meaninylul 
way.  Finally,  programs  have  been  developed  at  the  Naval  Submarine  Medical 
Research  Laboratory  in  Groton,  Connecticut  tor  computer-aided  diagnosis. 

To  coordinate  and  tocus  these  ditterent  eitorts,  a  preliminary  system 
design  has  been  developed.  According  to  this  design  a  nucioprocessor  would  be 
placed  at  thu  medical  company.  While  in  garrison  this  machine  would  be  used  to 
store  basic  medical  history  data,  to  generate  reports  on  troop  deployability, 
and  to  encode  medical  data  on  an  electronic  data  tag  pi ior  to  combat.  During 
combat  the  microprocessor  would  be  used  to  capture  medical  data  on  combat 
casualties  and  compile  a  patient  lecord.  These  data  would  be  retrieved  to 
generate  reports  to  include  in  the  patient  record,  to  send  to  the  medical 
regulating  agency,  tor  personnel  accounting,  and  tor  supply  and  replenishment. 
The  system  could  also  be  used  to  analyze  stored  data  to  identity  any  illness 
trends,  to  supply  intormation  tor  computer-aided  diagnoses,  or  to  aid  in  triage 
management . 

This  bnet  overview  has  been  presented  to  acquaint  you  with  the  development 
ettorts  that  are  currently  underway.  The  loliowiny  presentations  will  discuss 
the  various  programs  in  much  greater  detail.  in  addition,  various  hardware 
devices  and  sottware  programs  are  on  display.  Atter  you  have  seen  the  displays 
and  heard  Uie  ditterent  presentations,  wa  will  conduct  a  series  01  workshops 
where  your  comments  and  suggestions  will  be  solicited  to  guide  our  tuture  work . 
At  tiiat  time  it  would  be  helptul  it  issues  ot  compatibility  ana  doctrine  were 
discussed.  For  example:  What,  type  oi.  compatibility  should  be  achieved?  or, 
How  should  we  achieve  compatibility  among  systems?  or.  Should  Marine  Corps 


doctrine  be  changed  to  a'  ^onrnoudto  eomputeiized  management  ot  medical  intor- 
inatxou? 

TtianK  you  tov  youi  at. tendon,  and,  now  I'll  turn  the  meeting  back  to  Dr. 
Gunderson  . 

Dr.  Gunderson:  'thank  you.  Bill. 

The  Conterenoe  ia  organized  around  three  major  topics  which  reflect  the 
objectives  ot  the  meeting.  The  first  topic  is  prototype  software  tor  a  combat 
casualty  information  system.  Bill  Pugh  will  chair  the  technics  A  presentations 
on  this  topic.  Here  our  purpose  is  to  examine  existing  software  components  that 
might  be  combined  and  adapted  for  the  BMP  application.  Dr.  Mike  Conyleton  arid 
Don  byck  have  created  soltware  designed  to  perform  some  of  the  critical  func¬ 
tions  needed.  Don  Beck  has  provided  routines  for  identifying  and  tracking  xr.- 
(.ividuais  through  various  environments  and  organizations.  Accurate  tracking  of 
individuals  is  one  ot  the  key  problems  in  the  FMF  application.  Dr.  Congleton 
has  written  software  to  collect,  store,  and  display  the  data  elements  included 
in  the  new  combat  medical  record  that  he  and  Bill  Pugh  have  designed.  Dr.  Bill 
Sacco  is  here  to  describe  and  demonstrate  the  Trauma  score  and  its  possible  use 
m  a  military  combat  setting.  The  New  London  Submarine  Medicine  Laboratory  has 
developed  a  series  ot  computer  aided  diagnosis  packages  which  may  have  applic¬ 
ability  m  later  stages  of  the  FMF  project  or  to  medical  information  systems  for 
surlace  ships.  Dr,  George  Moeller  and  Dr.  Bernie  Ryack  are  here  to  share  some 
of  that  technology  with  us. 

The  second  major  topic  is  hardware  and  data  entry  devices.  The  Bioen- 
g  mu. ) iny  Group  at  the  Naval  ocean  systems  Center  has  surveyed  available  hard¬ 
ware  and  data  capture  devices  that  might  be  suitable  for  the  combat  casualty 
setting.  Dr.  Frank  borkat  will  chair  the  technical  presentations  on  this  topic 
tomorrow,  and  Mr.  Bill  Flies,  President  of  Datakey,  Inc.,  and  Major  Gary  Lacher 
tiom  Fort  benjamin  Harrison  will  discuss  the  Army's  testing  program  tor  the 
electronic  data  tag.  LCDR  Royer  Schultz  from  the  Navy  Military  Personnel 
Command  was  scheduled  to  give  a  presentation  on  the  Realtime  Automated  Ptaient 
Ident  i  i  ).ca  t  ion  System  (RAPIDS)  project  which  involves  encoding  and  storing 
information  on  a  magnetic  stripe  on  a  credit  card  type  device,  but  CDK  Schultz 
was  unable  to  attend,  so  Frank  Uorkat  will  present  that  material. 
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The  final  topical  area  to  be  discussed  is  the  trauma  care  process  and 
specifically  a  survey  o.t  existing  combat  casualty  databases  that  might  provide 
usetjj.  guidance  tor  the  design  of  a  new  combat  medical  record.  Ur.  Frank 
Garland  from  NHKC  will  chair  those  pi esentations ,  and  Drs .  Garrick,  Fortey, 
Henderson,  and  KcCaughey  will  describe  several  existing  casualty  databases  and 
their  potential  usefulness  tor  information  system  design.  1  am  grateful  to  Dr. 
Frwin  Hirsch  from  Boston  City  Hospital  for  attending  the  Conference.  Dr.  Hirsch 
was  one  of  the  surgeons  who  gathered  tne  data  that  Dts.  Garrick  and  Forrey  will 
report  on  tomorrow. 

The  purpose  of  these  technical  presentations  will  be  to  provide  enough 
information  abo..t  current  technology  and  available  resources  so  that  we  can  hold 
informed  discussions  in  the  Work  Group  Sessions  Tuesday  afternoon.  We  regard 
tlK-se  discussion  groups  as  the  heart  of  t.he  Conference  and  the  principal  oppor¬ 
tunity  for  each  of  you  to  make  a  contribution  to  our  knowledge,  understanding, 
ana  future  direction. 

The  Chairmen  of  the  Work  Group  Sessions  will  present  summaries  of  your 
discussions  ana  recommendations  on  Wednesday  morning .  We  will  try  to  integrate 
these  into  a  coherent  sot  of  findings  and  recommendations  in  the  final  session. 

We  are  planning  to  prepare  a  proceedings  of  the  conference  and  to  publish 
it  as  a  techruca.'.  report  from  the  Center.  You  all  will  receive  copies  of.  the 
proceedings  when  they  are  available. 
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Prototype  Software  Components  of  the  Combat 


Alternatives  to  the  U.S.  field  Medical  Card 
IA'DR  Richao)  Vi.  Cong le ton 
Naval  Health  Research  Center 
■San  Dieyo,  Calilornia 

The  collection  or  battle  casualty  information  is  important  tor  medical, 
tactical,  and  research  purposes.  Since  1962  this  inlormation  has  been  collected 
in  the  tield  (I’.chelon  I)  and  at  the  Battalion  Aid  station  (Echelon  II)  with  the 
U.S.  Field  Medical  Card  (Figure  1).  As  presently  designed,  this  card  has  beer; 
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Figure  1.  U.S.  Field  Medical  Card 


considered  to  be  inadequate  both  in  int  orina  t.  ion  requested  and  the  ability  to 
withstand  climatic  and  physical  conditions  encountered  in  combat.  As  a  continu¬ 
ous  record  ot  treatment,  it  has  been  perceived  as  too  small  and  too  diilicult  to 
read.  Because  ot  its  size,  it  has  been  irequently  lost  or  not  included  in  medi¬ 
cal  records.  Previous  KMF  workshops  created  committees  to  concentrate  on  prob¬ 
lems  encountered  with  the  use  ot  this  card.  These  committees  telt  that  the  data 
collected  at  each  echelon  ot  the  medical  organization  be  conlined  to  the  minimal 
information  necessary  tor  the  treatment  ot  the  patient  at  the  next  higher  eche¬ 
lon.  This  restriction  was  imposed  by  the  reality  that  only  briet  and  readily 
obtained  mtormation  could  be  collected  by  medical  personnel  working  under  the 
pressures  ot  combat.  The  previous  workshops  stressed  that  the  data  provided  by 
each  echelon  be  sutticient  to  permit  reconstruct  ion  of  clinically  important 
events  in  the  patient's  history.  In  September  1983,  a  working  group  convened  at 
the  Naval  Health  Research  Center,  San  Diego,  to  consolidate  the  recommendations 
ot  the  previous  workshops  concerning  the  minimal  data  required  for  Echelons  I, 
II,  and  111.  These  elements  included:  (1)  identification  data,  demographic 
data,  brief  medical  history,  presenting  problems,  vital  signs,  provider  I.D.  , 
tacility,  injuries,  procedures/treatments ,  medications,  and  final  disposition 
from  lichelon  II,  and  (2)  data  requirements  unique  to  Echelon  Ill,  triage 
disposition  at  Echelon  III,  laboratory  tests,  operative  procedures,  provider 
orders/ notes ,  and  final  disposition  from  ihelon  III  (Appendix  I,  pp .  35-42). 

A  form  was  then  designed  by  the  Naval  Health  Research  Center  which  con¬ 
tained  elements  to  be  recorded  at  Echelons  I  and  II  (Figure  2).  It  makes 
maximum  use  ot  checklists  and  body  charts  to  record  injuries  and  treatments.  It 
is  possible  to  print  this  form  on  mylar  and  thus  make  it  virtually  indestruct- 
able.  The  body  charts  could  also  be  embossed  to  make  their  location  in  low 
light  conditions  easier.  Side  One  ol  the  form  contains  sections  tor  recording 
basic  demographic  information,  vital  signs,  Trauma  Score,  injuries,  treatments, 
tubes,  and  anesthetics.  bide  Two  includes  sections  for  recording  medications, 
triage  classit ication ,  final  disposition,  and  provider  notes.  In  order  to  gain 
a  better  understanding  ot  how  this  form  could  be  used,  examples  ol  recording 
data  from  a  simulated  casualty  will  be  reviewed  as  the  casualty  moves  from 
Echelons  I  to  111, 
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In  nombat  situations  the  field  corpsman  must  yo  to  the  casualty,  many  times 
while  under  enemy  lire.  When  the  casualty  is  located,  the  corpsman  performs 
emergency  liist  aid  which  could  include  the  immobilization  ot  iractures,  the 
application  ot  tourniquets  to  stop  major  bleeding  in  the  extremities,  bandaging 
wounds  and  burns,  and  the  administration  of  analgesics  and  antibiotics.  Alter 
completing  emergency  first,  aid,  the  corpsman  tills  out  the  form.  Basic  demo¬ 
graphic  data  are  recorded  from  the  casualty's  dog  tag  and,  instead  of  taking 
time  to  write  out  descriptions  ot  the  injuries  and  treatments  as  required  on  the 
Field  Medical  Card,  this  form  could  be  quickly  marked  to  indicate  the  site  and 
type  ot  injury  and  site  and  type  of  treatment. 

The  casualty  is  then  taken,  by  litter  it  necessary,  to  Bohelon  II  the 
Battalion  Aid  Station. 

At  the  Battalion  Aid  station,  the  term  is  reviewed  while  the  patient 
receives  further  treatment  such  as  IV  administration,  tube  placement,  regional 
anesthetics,  oxygen  administration,  wound  debridement  and  closure,  etc.  Addi¬ 
tional  injuries  can  be  identified  and  treated  and  the  form  updated.  The 
Battalion  Aid  station  is  equipped  to  take  a  complete  set  ot  vital  signs,  and  a 
section  associating  vital  signs  to  Trauma  Score  variables  is  included  on  Side 
One  ot  the  form.  The  resulting  Trauma  Score  can  then  be  used  to  derive  the 
casualty's  probability  ot  survival.  This  might  have  use  in  assigning  priorities 
to  patients  for  evacuation.  It  the  patient  requires  further  treatment,  fie  is 
evacuated  to  Kchelon  ill  —  the  Medical  Company. 

Alter  arriving  at  the  Medical  Company,  the  patient  is  taken  into  the  triage 
area  where  tie  is  further  examined.  The  form  is  reviewed,  and  the  casualty  is 
assigned  a  triage  disposition  ot  either  minimal,  delayed,  urgent,  or  expectant. 
The  Medical  Company  creates  a  permanent  record,  and  the  form  becomes  a  part  ol. 
that  record  to  accompany  the  patient  it  further  evacuation  is  necessary.  At  the 
Medical  Company,  data  from  the  form  could  be  input  into  a  field-hardened  micro¬ 
computer  such  as  the  Marine  Corps  Green  Machine  (IBM  Series  1).  Information 
Horn  further  computer  data  processing  could  then  be  used  to  track  personnel, 
make  tactical  decisions,  and  assess  supply/resupply  needs. 

A  second  form  was  designed  at  the  Naval  Health  Kesearch  Center  to  illus¬ 
trate  tiow  data  elements  recorded  by  Kcheluns  I,  II,  and  Hi  might  be  included 
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(Figure  3)  Both  tonus  are  presented  at.  this  conterence  to  illustrate  alt  erna¬ 
tives  to  the  curient  Field  Medical  Card,  Subsequent  recommendations  made  at 

this  coherence  will  oe  used  to  create  a  prototype  version  IMF  card  tor  tuture 
tield  testing* 
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Implementation  o£  Severity  Scores  in  Naval  Casualty  Care 
William  J.  Sacco,  Ph.D. 

Cyometrics,  Inc. 

Bel  Air,  Maryland 

This  presentation  is  a  discussion  of  injury  severity  indices  and  applica¬ 
tions  to  combat  casualty  management.  The  applications  include  the  characteriza¬ 
tion  of  casualty  conditions  from  the  scene  of  wounding  through  the  intensive 
care  unit,  casualty  prognosis  and  triage,  simple  communication  of  injury  severi¬ 
ties  of  mass  casualties,  assessment  of  therapeutic  modalities,  and  evaluation  of 
care  in  general. 

The  indices  are  the  Trauma  Score  (or  simpler  variants),  the  Global  Index, 
and  the  Injury  Severity  Score.  The  Trauma  Score  is  based  on  assessments  of 
physiological  responses  soon  after  injury.  The  Global  Index  characterizes 
patient  condition  in  the  Intensive  Care  Unit  using  measures  of  organ  function. 
The  Injury  Severity  Score  is  a  measure  based  on  injury  descriptions  in  terms  of 
anatomical  lesions. 

Background 

Trauma  Score 

The  Trauma  Score  (1)  is  a  physiological  measure  of  injury  severity.  It  is 
based  on  seven  cardio-respiratory-neurological  assessments  easily  obtained  by 
doctors,  nurses,  or  corpsmen. 

The  seven  assessments  are: 
respiratory  rate 
respiratory  expansion 
capillary  refill 
systolic  blood  pressure 
eye  opening 
best  verbal  response 
best  motor  response 

The  Trauma  Score  is  developed  from  these  assessments  as  shown  in  Table  1. 
bye  opening,  best  verbal  response,  and  best  motor  response  make  up  the  Glasgow 
Coma  Scale  (2),  used  worldwide  to  assess  central  nervous  system  function. 
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TABLE  1 


TRAUMA  SCORE 

CATEGORY  DEFINITIONS,  METHODS  OF  ASSESSMENT,  AND  CODES 


Rate 


Codes  Score 


A •  Respiratory  Rate 

Number  of  respirations  in  15  seconds; 
multiply  by  four 


B.  Respiratory  Expansion 

Normal 

Retractive-  Use  of  accessory  muscles 

C.  Systolic  Blood  Pressure 

Systolic  cuff  pressure-  either  arm, 
by  ausculation  or  palpation 

No  pulse 


36  or 


10-24 
25-35 
greater 
1-  9 
0 


Normal 

Retractive 


90  or  greater 
70-89 
50-69 
1-49 
0 


Capillary  Refill 

Normal-  Nail  bed  color  refill 

in  ?.  seconds  Normal  2 

Delayed-  More  than  2  seconds  capillary  refill  Delayed  1 

None  0 


None-  No  capillary  refill 
E .  Glaag ow  Coma  Scale 

1 .  Eye  Opening 

Spontaneous 
To  Voice 
To  Pain 
None 

2.  Best  Verbal  Response 

Oriented 

Confused 

Inappropriate  Words 
Incomprehensible  Sounds 
None 


Total 

CCS  Points  Score 


14-15 
11-13 
8-10 
5-  7 
3-  4 


Obeys  Commands 
Localizes  pain 
Withdraw  (pain) 
Flexion  (pain) 
Extension  (pain) 
None 


Total  GCS  Point  'i+2tj) 


TRAUMA  SCORE_ 
(Total  Points  A+B+C+P+E) 
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A  pluvious  study  (3,4)  evaluated  ttie  Trauma  Score  as  a  possible  adjunct  to 
casualty  assessment  and  triage  in  the  early  stage  ot  combat  care.  Results 
showed  that  the  eorpsmen  were  capable  ot  doing  the  clinical  assessments  required 
by  the  Trauma  Score  with  minimal  training,  and  their  tacility  and  accuracy  im¬ 
proved  with  repetitive  drills  and  practice  on  simulated  casualties.  In  the 
study  several  simpler  variants  or  the  Trauma  Score  were  also  evaluated  using 
data  trom  888  patients  with  penetrating  injuries.  One  version,  called  RECG, 
uses  all  Trauma  Score  variables  except  systolic  blood  pressure,  which  is  rarely 
obtained  by  eorpsmen  in  the  tield.  Another  version,  called  RPM,  incorporates 
three  variables  only — respiratory  rate,  pulse  rate,  and  best  motor  response. 
Both  RECG  and  KPM  are  goon  predictors  ot  patient  outcome,  about  90%  as  powertul 
as  the  Trauma  score.  They  ate  easier  to  memorize,  require  less  time  tor  assess¬ 
ments,  and  have  potential  t  or  use  at  all  echelons  of  care  including  use  by 
eorpsmen  at  the  see, to  ot  wounding.  During  the  study  the  concept  was  presented 
to  Navy  eorpsmen,  medical  school  staff,  medical  officers,  and  health  care  of¬ 
ficials.  They  found  it  compelling  because  of  its  simplicity,  power,  and  appli¬ 
cation  at  all  echelons  of  care  to  triage,  to  characterization  ot  patient  state 
over  time  from  the  scene  ot  wounding  to  the  definitive  care  tacility,  and  po¬ 
tential  for  immediate  feedback  to  lower  echelons  on  the  quality  of  casualty 
triage  and  management. 

The  power,  validity,  and  usefulness  ot  a  physiological  severity  score,  such 
as  the  Trauma  Score,  KECG,  or  RPM,  can  be  enhanced  substantially  by  two  refine¬ 
ments:  decomposing  the  score  into  two  components,  a  respiratory-circulatory 
component  and  a  neurological  component;  and  separate  analyses  of  patients  with 
and  without  serious  head  wounds  (5).  Such  decompositions  are  available  tor  the 
Trauma  Score,  RECG,  and  RPM.  Eor  example,  the  index  pair  (C  ,  K  ),  is  the 
decomposition  ot  the  Trauma  Score  into  a  central  nervous  system  pai  t  and  a 
respiratory-circulatory  part  K  .  Using  tiie  notation  ot  Table  1,  Cn  =  E  and  Kn  = 
A  +  B  +  C  +  D. 

Global  Index 

The  factors  included  in  the  Global  Index  are  the  Respiratory  Index,  serum 
creatinine,  serum  bilirubin,  and  the  Glasgow  Coma  Scale.  The  Respiratory  Index 
(0,7)  was  developed  to  measure  post-traumatic  pulmonary  problems  and  can  be  used 


as  a  guide  for  respiratory  therapy.  The  Global  Index  is  an  overall  measure  of 
patient  morbidity  derived  from  the  statistically  most  powerful  measurements 
among  several  respiratory,  renal,  hepatic,  and  central  nervous  system  variables 
(8).  It  can  be  used  to  track  patients  in  the  Intensive  Care  Unit  and  for 
assessment  of  therapy  and  patient  care  (9,10,11).  It  is  computed  as  follows; 

Global  Index  =  R  +  C  +  ti  +  G 
n  n  n  n 

where 


R^  =  1.5  x  Respiratory  Index; 

C  =  0  it  Serum  Creatinine  is  one  or  less  or 
n 

=  2.0  x  (Serum  Creatinine  -  1.0)  it  Serum 

Creatinine  is  greater  than  one 

B  =  0.5  x  Serum  Bilirubin; 
n 

G  =  15.1)  -  Glasgow  Coma  Scale. 

The  four  variables  defined  above  also  appear  in  other  indices  called  Clini¬ 
cal  Hulls,  defined  in  a  later  paragraph. 

The  Respiratory  Index  (KI),  a  measure  of  respiratory  i  isuff iciency ,  is 

defined  as  follows: 

2 


RI  =  713F 


10 


?aC02  "  Pa°2 


where 

i’I0  2  =  fractional  concentration  of  in  inspired  gas 
P  u,  =  arterial,  partial  pressure  of  oxygen  (mm  Hy) 

P  C0„  =  arterial  partial  pressure  of  carbon  dioxide  (mm  Hg) 

3  Z 


For  the  Navy  application  the  Global  Index  could  be  used  in  the  definitive 
care  facility  to  complete  the  tracking  of  a  casualty.  The  Trauma  Score  or 
simpler  variant,  together  with  the  Global  Index,  would  provide  a  permanent 
record  of  patient  condition  transitions,  from  the  injury  scene  through  the  ICU, 
with  implications  tor  triage,  evaluation  of  care  in  general,  and  evaluation  of 
specific  therapeutic  modalities  at  all  echelons  of  care.  The  applications  will 
be  described  in  more  detail  in  a  later  section. 
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Injury  Severity  Score 


injury  Severity  Score  (ISS)  (12)  is  based  on  an  earlier  development, 
the  Abbreviated  Injury  Scale  (AIS)(13),  which  in  turn  is  based  on  a  listing  of 
lesion  descriptions.  Each  lesion  is  assigned  a  severity  code  from  one  (for 
minor  injuries)  to  six  (tor  injuries  that  are  untreatable  and  always  fatal,  for 
example,  traumatic  decapitation).  The  ISS  relies  on  AIS  codes  for  six  body 
regions;  (1)  head  and  neck,  (2)  face,  (3)  chest,  (4)  abdominal  and  pelvic 
contents,  (5)  extremities  and  pelvic  girdle,  and  (6)  external. 

If  a  victim  has  any  injury  with  an  AIS  value  of  six,  the  ISS  is  assigned  a 
value  oi  75.  Otherwise,  the  ISS  is  computed  as  the  sum  of  the  squares  of  the 
three  highest  AIS  codes  from  three  difterent  body  regions,  E'or  example,  suppose 
a  victim  has  seven  .Injuries  distributed  as  follows: 


Number  of 

AIS 

Reg  ion 

In j  ur ies 

Codes 

1 

2 

5,4 

n 

Z. 

0 

0 

3 

2 

3,2 

4 

1 

2 

5 

1 

4 

6 

1 

1 

In  this  example  the  three  highest  values  for  three  different  regions  are 
5  (from  region  1),  3  (from  region  3),  and  4  (from  region  5). 

The  ISS  =  5x5  +  3x3  4x4  =  25  +  9  +  16  =  50. 

Because  the  ISS  is  defined  as  75  for  cases  where  any  AIS  =  6,  the  ISS  can 
reach  no  value  higher  than  3  x  5  x  5  =  75,  and  its  range  is  therefore  from  1  to 
75;  the  higher  the  score,  the  graver  the  patient's  condition. 

Application  to  Management  of  Combat  Cas ualties 

Here  we  discuss  applications  of  the  indices  to  the  triage,  tracking,  and 
evaluation  of  management  of  casualties. 

Triage  Principles  Incorpo  i L ing  a  Physiological  Response  Score 
Triage  is  a  method  of  managing  mass  casualties,  including  assessment  and 
classification  ot  casualties,  for  priorities  of  treatment  and  evacuation.  In  a 
wartime  mass  casualty  situation,  the  priorities  ot  treatment  and  evacuation  are 


dependent  obviously  on  military  objectives.  The  priorities  can  be  radically 
ditlerent  lor  diflerent  objectives. 

The  triage  principles  discussed  here,  which  implement  physiological 
response  scores,  are  intended  to  maximize  survivors.  As  such,  these  principles 
would  be  appropriate  alter  other  higher  priority  objectives  (if  any)  bad  been 
addressed . 

By  definition,  in  a  mass  casualty  situation,  resources  are  not  available 
tor  meeting  the  needs  of  all  casualties  over  a  short  period  of  time.  Hence 
triage  is  used  to  sequence  patient  care.  If  the  objective  is  to  maximize 
survivors,  establishing  urgency  is  the  first  sorting  criterion. 

The  battalion  aid  station  is  the  primary  site  of  casualty  sorting.  Under 
some  current  military  protocols,  casualties  are  examined  by  the  battalion  aid 
station  medical  officer  or  assistants.  The  medical  officer  determines  the  level 
of  treatment  required  and  the  priority  of  evacuation. 

All  casualties  are  classified  by  level  of  treatment  required.  There  are 
four  classification  groups,  called  minimal,  delayed,  immediate,  or  expectant, 
defined  as  follows: 

1)  Minimal :  Those  casualties  whose  injuries  are  so  slight  that  they  can  be 
managed  by  self-help  or  buddy  care  and  who  can  be  returned  promptly  to 
their  units  for  full  duty. 

2)  Delayed :  Those  casualties  whose  wounds  require  medical  care  but  are  so 

slight  that  they  can  be  managed  by  the  battalion  aid  station  or  in  the 
amphibious  objective  area  and  who  can  be  returned  to  duty  after  being  held 
tor  only  a  brief  period. 

3)  Immediate :  Those  casualties  whose  conditions  indicate  the  need  tor 

immediate  resuscitation  and  usually  surgery. 

4)  Expectant :  Those  casualties  that  have  low  chances  of  survival  even  it 

accorded  full  medical  resources. 

Triage  in  the  field  involves  priorities  ior  care  in  the  field  and  for 
■.'vucuul.ion  to  higher  echelons  ot  care.  Casualties  may  be  triaged  many  times  in 
the  field.  frequency  will  depend  upon  such  factors  as  the  intensity  of  combat 
■Mil  availability  ot  time  and  resources  for  resuscitation,  treatment, 
alien,  or  for  more  definitive  assessment  and  treatment. 


48 


or 


evacu- 


In  such  circumstances,  serial  measurements  of  a  physiological  response 
score  can  help  provide  a  finer  discrimination  of  patients  in  Categories  3  and  4 
at  various  stages  of  triage  and  care.  for  example: 

1.  Each  patient  in  Categories  3  and  4  can  be  assigned  a  probability  of  sur¬ 
vival,  P  ,  associated  with  the  response  score.  The  P0  is  to  be  interpreted 

O  kJ 

as  the  probability  of  survival  presuming  immediate  definitive  care. 

2.  Serial  assessments  can  De  used  to  measure  the  clinical  "change  of  state"  of 
a  casualty: 

a.  from  scene  of  wounding  to  Battalion  Aid  Station  (BAS). 

b.  Awaiting  resuscitation  therapy  at  the  BAS. 

c.  Before  and  after  resuscitation  at  the  BAS. 

d.  In  the  holding  area  at  or  near  the  BAS. 

e.  During  evacuation. 

t.  Awaiting  additional  care  in  the  field  hospital. 

The  serial  scores  would  provide  evidence  of  casualty  deterioration, 
stability,  or  improvement. 

Patient  Tracking 

The  Trauma  Score  and  Global  Index  can  provide  a  permanent  record  of  patient 
condition  transitions  from  tne  injury  scene  through  the  ICO,  with  implications 
tor  triage,  evaluation  of  care  in  general,  arid  evaluation  of  specific  therapeu¬ 
tic  modalities  at  all  echelons  of  care. 

One  of  the  simplest  methods  for  tracking  the  progress  of  a  casualty  is  a 
time  series  plot  of  the  survival  probability  Ps,  illustrated  tor  a  hypothetical 
patient  in  the  figure  below, 

1  .00 
0 . 80 
Ps  0.60 

0.40 

0.20 

Loca t ion 


The  symbols  on  the  horizontal  axis  are  detined  as  follows: 

S:  Scene  ol  injury 

B:  Battalion  Aid  Station 

H:  Holding  Area 

F :  Field  Hospital 

;  Definitive  Care  Facility  (Admission  and  three  succeeding  days) 

In  the  construction  of  such  a  chart,  the  probability  of  survival  estimates 
tor  S,  B,  H,  and  F  are  based  on  a  simple  score  (Trauma  Score  or  variant)  and 
those  tor  are  based  on  the  Global  Index. 

In  addition,  we  can  provide  a  graphical  presentation  of  the  1CU  record  by 
means  of  "anatoglyphs" ,  like  the  diagram  shown  below  (14,15). 


In  these  anatoglyphs,  the  five  body  regions  of  greatest  physiological  importance 
(the  brain,  heart*,  kidney,  lungs,  and  .liver)  are  outlined  with  scale  markings. 
Shading  these  five  areas  to  a  height  corresponding  to  the  severity  of  the 
individual  organ's  derangement  gives  an  anatoglyph  of  the  patient's  condition. 
An  example  is  shown  on  the  right  above. 

Clinical  hull  anatoglyphs  are  of  two  kinds.  These  hulls  are  devices  to 
capture  the  worst  or  best  condition  of  the  patients  in  a  single  glyph.  The 


♦Although  the  heart  is  included  here,  this  version  of  the  Global  Index  does  not 
contain  cardiovascular  variables.  The  number  appearing  near  the  mouth  of  the 
profile  is  the  Global  Index.  A  series  of  daily  anatoglyphs  transforms  the  pa¬ 
tient's  charts  into  a  picture  sequence  that  can  be  road  at  a  glance. 
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hulls  change  Irom  day  to  day  in  the  intensive  care  unit.  un  any  given  day,  the 
outer  hull  anatoylyph  will  display  each  organ  outline  shaded  up  to  the  highest 
level  that  shading  lias  reached  on  any  day  to  date,  thus  representing  the  worst 
condition  seen  so  tar.  The  inner  hull  shows  each  organ  outline  shaded  only  to 
the  lowest  level  to  date,  thus  representing  the  best  condition  so  tar. 

Evaluation  ot  Care 

here  we  present  a  two-phase  approach  to  evaluation  ot  patient  care  (lb, 11}. 
The  tirst  level,  called  1‘Kt  (trora  Fktliminary ) ,  identities  unexpected  survivors 
and  deaths.  These  cases  may  be  therapeutic  triumphs  or  tailures.  Pkh  can  be 
used  to  assess  patient  management  at  any  echelon. 

The  second  level,  the  state  Transition  Screen  or  S'i'ij,  identities  patients 
with  unusual  clinical  courses  in  the  detinitive  care  unit.  Among  these  are 
patients  who  improve  substantially  betore  they  die,  and  patients  who  deteriorate 
substantially  betore  they  recover.  These  cases  may  be  near  triumphs  or  near 
tailures . 

hkb:  hemi-Uuantitative  Assessment  ot  Trauma  Care.  Ideally  the  basic 

ingredients  ot  the  Fkt  methodology  are  two  injury  severity  scales,  one  ana¬ 
tomical  the  other  physiological.  The  goal  ot  PkE  is  to  identity  cases  where  the 
outcome  was  anomalous — in  terms  ot  the  scales  employed. 

In  the  discussion  here,  we  use  the  Trauma  Score  as  the  physiological 
assessment  and  the  Injury  severity  Score  as  the  anatomical  assessment.  The 
scores  are  ploted  on  an  x-y  graph  as  in  Figure  1.  For  example,  a  patient  with 
an  iss  ot  2b  and  a  Ts  ot  13  is  represented  by  an  x  or  a  dot  at  coordinates  2b, 
13.  The  dots  are  survivors  and  the  x's,  deaths.  Multiple  occurrences  at  the 
same  coordinates  are  indicated  by  a  number  near  the  symbol. 

On  such  a  plot,  whatever  the  scales  employed,  survivors  usually  predominate 
toward  one  corner  ol  the  plot,  deaths  at  the  opposite  corner;  and  mixed  results 
are  seen  along  a  sloping  line  that  cuts  across  the  connecting  diagonal.  buch  is 
the  case  in  Figure  1,  where  survivors  predominate  at  the  lower  lelt  ana  deaths 
at  the  upper  right.  The  sloping  line  in  Figure  1  is  called  the  SbU  isobar.  At 
each  point  on  this  line,  the  patient  has  a  bit  percent  chance  ot  survival.  a 
patient  whose  point  is  below  the  line  in  this  tigure  has  better  than  a  bU  per¬ 
cent  chance  ot  survival,  and  in  a  statistical  sense,  is  expected  to  survive. 


Washington  Hospital  Center  Shock  Trauma  1-aticnts 
1980-1981  BLUNT  TRAUMA  PATIENTS 


Trauma  Scores  versus  Injury  Severity  Scores 
Figure  1 

The  survivors  whose  points  are  above  the  line  and  the  nonsurvivors  below 
the  line  are  the  patients  sought  to  be  identified  by  PRE :  those  with  anomalous 
or  unexpected"  outcomes.  These  are  cases  worthy  ot  audit. 
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The  data  in  Figure  1  are  trom  a  set  ot  402  blunt  trauma  patients  seen  at 
the  Washington  hospital  Center  (Washington,  D.C.)  From  January  1,  1 9  b  0  to 

December  31,  1981.  The  S50  isobar  in  the  figure  was  computed  from  earlier  data. 
This  combination — ot  current  data  and  historic  isobar— illustrates  the  usual 
implementation  ot  PRE .  In  practice,  a  patient’s  (ISS,  TS)  pair  is  plotted  as 
soon  as  his  or  her  data  are  available,  and  the  decision  whether  the  patient 
outcome  was  unexpected  (in  a  statistical  sense)  is  based  on  an  isobar  from 
previous  data.  PRE  can  also  be  implemented  with  two-component  physiolog  i.cal 
scores.  These  pairs  are  nearly  as  powerful  as  the  physiological-anatomical 
pairs.  The  patient  can  be  represented  as  soon  as  the  measures  are  obtained, 
one  need  not  wait  tor  an  anatomical  assessment.  Figure  2  is  an  example  for  a 
two-component  pair  applied  to  serious  head-injured  patients. 

State  Transition  screen  (STS).  The  cases  cited  by  PRE  are  not  the  only 
ones  that  are  interesting  and  deserving  oi  audit.  Other  interesting  cases  are 
those  whose  admission  scores  to  definitive  care  facility  indicate  a  better  than 
bO  percent  chance  ot  survival,  but  who  deteriorate  substantially  before  they 
recover;  and  those  whose  admission  scores  indicate  a  .low  probability  of  sur¬ 
vival,  but  who  improve  substantially  before  they  die.  To  sift  out  these  cases, 
we  need  measures  ot  patient  condition,  and  criteria  for  distinguishing  major 
trom  minor  fluctuations. 

The  survival  probabilities  needed  are  the  admission  value  (Pft)  and  daily 
values  in  the  ICU.  The  admission  value  can  be  based  on  a  Trauma  score-iss 
combination  or  a  two-component  physiological  score,  and  the  ICU  values  can  be 
based  on  the  global  Index. 

The  audit  selection  criteria  in  STS  ale  different,  for  survivor,  and  non- 
survivors.  Tm'  survivors  selected  are  those  for  whom  is  greater  than  0.5U, 
but  whose  survival  probability  falls  below  by  U.25  or  more  during  the  ICU 
stay.  The  non  survivors  selected  are  those  for  whom  P^  is  0.50  or  less,  but 
whose  Global  Index  reaches  10  or  less  during  the  ICU  stay. 
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Applications  ot  a  Computer-Based  Patient  Management  System  to  Fleet  Marine  Force 

Medical  Care 
George  Moeller,  Ph.D. 

Naval  submarine  Medical  Research  Laboratory 
Groton,  Connecticut 

This  report  describes  a  computer-based  patient  management  system  that 
serves  as  a  medical  consultant  to  corpsmen  on-board  submarines.  It  also  shows 
how  the  patient  management  system  is  relevant  to  medical  information  management 
in  the  Fleet  Marine  Force.  In  addition,  the  implications  ot  the  lessons  learned 
in  development  and  implementation  of  the  submarine  system  tor  the  delivery  of: 
medical  care  in  the  Fleet  Marine  Force  are  discussed. 

There  are  some  differences  between  medical  practice  in  the  Submarine  Forces 
and  in  the  Fleet  Marine  Force.  In  submarines  total  responsibility  for  care  ot 
any  ill  or  injured  crew  member  may  rest  on  the  corpsman  for  days  or  weeks,  even 
in  peace  time.  For  this  reason  an  Independent  Duty  Submarine  Corpsman  (8402)  is 
more  highly  trained  and  more  experienced  than  the  rifle  company  corpsman  in  the 
FMF .  The  second  major  difference  implied  by  the  preceding  points  is  that  the 
final  level  ot  care  given  by  an  84"2  is  higher  than  that  given  by  a  corpsman  in 
the  FMF.  As  a  consequence  ot  these  two  differences,  some  computer-based  aids 
provided  to  the  submarine  corpsman  would  be  targeted  at  the  battalion  aid 
station  or  higher  in  the  FMF  context.  There  is  a  third  difference  that  should 
be  recognized  but  not  over-emphasized ,  namely,  the  relative  incidence  of  cases 
presenting  as  trauma  and  disease.  While  the  relative  incidence  of  trauma  and 
disease  should  dot  cha^ye  greatly  aboard  a  submarine  between  war  and  peace,  in 
the  FMF,  trauma  cases  will  predominate  in  the  first  phase  ot  an  amphibious 
operation.  However,  Disease  and  Non-Battie  Injuries  (DNBI)  will  become  more 
important  sources  of  attrition  in  the  FMF  as  time  passes  and  units  rotate 
between  line  and  reserve  status. 

The  objectives  ot  the  submarine  system  are  paralleled  in  the  Fleet  Marine 
Force.  The  first  is  to  improve  patient  care.  The  second  is  to  minimize  both 
tamporax'y  and  permanent  loss  of  manpower.  The  latter  goals  can  be  achieved  by 
returning  personnel  to  duty  from  the  lowest  level  in  the  medical  care  system  at 
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which  definitive  i  ca  -  he  rendered.  With  properly  designed  computer-based 
aids,  it  may  be  possible  for  the  company  corpsman  to  do  more  than  he  has  been 
asked  to  do  in  the  past. 


Table  1 

AREAS  UNDER  STUDY 


ABDOMINAL  PAIN 
DENTAL  EMERGENCIES 


CHEST  PAIN 
ORTHOPEDIC  PROBLEMS 


PSYCHIATRIC  CRISES 
SHIPBOARD  TRAUMA 


Priorities  for  study  were  assigned  to  the  areas  named  in  Table  1  on  the 
basis  of  observed  incidences  of,  or  reported  causes  for,  evacuation.  Work  began 
with  abdominal  pain  because  the  principal  single  cause  for  evacuation  from 
submarines  has  been  apparent  appendicitis.  The  second  disorder  area  taken  tor- 
study  was  chest  pain  with  major  concern  being  for  diagnosis  and  treatment  of  MI. 
The  third  kind  of  disorder  that  has  contributed  often  to  unnecessary  evacuation 
has  been  psychiatric  crises,  some  being  seen  as  physical  problems.  The  system 
under  development  will  deal  only  with  psychiatric  crises,  helping  the  corpsman 
discriminate  between  major  and  minor  problems  and  guiding  him  in  patient 
management.  Dental  emergencies  have  always  been  a  problem  aboard  submarines 
because  training  in  handling  them  is  limited.  The  facilities  consist  of  a  kit 
designed  and  selected  by  dental  authorities  on  the  assumption  that  treatment 
normally  would  be  palliative.  The  last  two  areas,  orthopedic  problems  and 
shipboard  trauma,  are  to  be  attacked  because  the  corpsman  needs  help  with  them. 
Trauma  is  clearly  an  area  in  which  NHRC  has  made  a  good  start  with  the  work 
described  by  Dr.  Sacco.  Work  started  in  the  orthopedic  area  some  time  ago  when 
an  orthopedic  surgeon  came  on-board  N.SMRL  for  his  reserve  tour. 

What  has  been  achieved  to  date?  NSMRL  research  began  with  an  analysis  of 
the  corpsman's  duties  and  the  medical  problems  he  encountered  on  patrol. 


following  that  analysis,  a  comprehensive  review  ot  the  literatuie  identified 
those  programs  which  existed  and  seemed  to  be  relevant.  The  one  program  that 
looked  promising  because  it  had  been  studied  extensively  in  hospital  settings 
was  that  developed  by  deUombal  tor  diagnosis  ©£  abdominal  pain.  That  program 
provided  both  a  method  tor  deriving  a  diagnosis,  or  algorithm,  and  a  first  draft 
of  a  database.  With  adaptation  of  the  program  to  the  Tektronix  computer  abroad 
the  submarine  and  acquisition  of  a  database  appropriate  to  the  submarine  popula¬ 
tion,  user  evaluations  could  begin.  Evaluation  of  corpsrnan  use  of  computer- 
based  patient  management  systems  began  with  a  series  of  studies  asking:  What 
kinds  of  data  can  the  corpsmen  collect  reliably;  can  we  teach  him  how  to  use 
this  system;  can  we  teach  him  how  to  use  tiie  computer;  what  problems,  if  any, 
does  he  encounter;  and  so  on.  In  these  studies  it  was  more  important  to  know 
how  a  corpsrnan  reached  a  decision  than  whether  it  was  right  or  wrong.  Given  the 
relatively  high  incidence  ot  nonserious  illnesses,  you  could  do  very  well  in  a 
probabilistic  sense  if  you  diagnosed  every  case  of  abdominal  pain,  tor  example, 
as  nonspecific  abdominal  pain.  For  that  reason,  we  conducted  observational 
studies  in  which  one  or  two  persons  trained  for  that  purpose  observed  the 
corpsrnan,  usually  in  a  clinical  setting,  as  ho  applied  the  system  to  real  life 
patients.  Next,  we  conducted  preliminary  sea  trials  with  the  abdominal  pain 
system  to  determine  whether  the  corpsrnan  could  indeed  use  the  system  in  the  way 
intended.  Although  some  corpsmen  were  unenthusiastic  before  they  went  to  sea, 
on  return  they  were  all  willing  to  grant  that  the  system  could  be  useful  to 
them.  The  other  important  point  about  the  sea  trials  is  that  by  training  the 
corpsmen  to  provide  detailed  records,  and  the  specifics  of  each  of  these 
disorders  as  they  present,  we  have  greatly  strengthened  the  possibility  for 
effective  communication  between  the  corpsmen  and  the  commanding  officers.  With 
the  conclusion  ot  the  preliminary  sea  trials,  the  final  versions  ot  the  programs 
and  documentation  were  prepared.  Then  the  operational  trials  ot  the  abdominal 
pain  were  begun.  Recently  the  first  interim  report  on  operational  experience 
with  that  system  was  published.  To  date  the  system  has  worked  reasonably  well. 
When  it  has  missed,  it  has  missed  for  a  reason  that  we  had  warned  the  corpsmen 
about — that  the  disorders  which  presented  were  outside  the  scope  of  the  system. 
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In  these  cases,  his  independent  diagnosis  tells  us  the  corpsman  knew  the  disease 
was  not  within  the  domain  o£  the  program,  but  he  wanted  to  test  the  system. 

Sometime  before  the  sea  trials  had  begun,  work  on  chest  pain  had  been 
initiated.  The  original  chest  pain  program  did  not  include  ECG .  Since  that 
time,  there  has  been  a  shift  in  medical  opinion  so  that  now  there  is  a  consensus 
among  Submarine  Medical  Officers  favoring  placement  of  ECG  capability  aboard  the 
submarine.  The  second  development  came  from  a  test  in  Brigham  and  Women's 
Hospital,  Boston,  of  the  initial  chest  pain  program.  There  the  original  chest 
pain  program  without  ECG  performed  about  as  well  as  a  competing  program  de¬ 
veloped  at  Brigham  that  did  include  ECG,  but  neither  of  them  reached  t.he  level 
of  accuracy  needed  to  deploy  the  system  to  sea.  Consequently,  the  chest  pain 
program  is  being  revised  to  incorporate  ECG  data.  The  ECG  to  be  acquired  is  a 
miniaturized  update  and  modification  of  the  Computer  Assisted  Practice  of  Cardi¬ 
ology  (CAPOC)  system  that  will  give  the  corpsman  a  fair  amount  of  guidance  with 
respect  to  the  meaning  of  the  ECGs .  This  kind  of  product  could  be  very  useful 
in  the  FME  medical  system  if  used  as  the  full  scale  CAPOC  system  is  to  preserve 
the  precious  time  of  the  physicians  at  level  II  or  beyond. 

Where  are  we  now?  Studies  have  been  conducted  at  the  Naval  Hospital, 
Groton  of  the  ability  of  eorpsmen  to  collect  chest  pain  data  from  patients,  and 
they  do  fairly  well.  As  noted  earlier,  the  contract  lor  revision  of  the  chest 
pain  program  to  include  the  ECG  data  is  about  to  be  let.  As  a  first  step  toward 
developing  the  psychiatric  system,  the  ability  of  eorpsmen  to  make  appropriate 
observui-ions  of  severe  mental  disorders  was  evaluated.  Selections  from  a  film 
developed  at  a  large  southern  university  to  train  psychiatrists  were  presented 
to  a  group  of  eorpsmen  and  a  group  of  specialists  in  the  field.  There  was 
substantial  agreement  between  the  eorpsmen  and  experts  as  to  what  behaviors, 
attitudes,  etc.  the  patients  displayed.  By  the  end  of  this  fiscal  year  the 
psychiatry  programs  under  development  should  be  ready  for  evaluation  in  various 
settings  with  eorpsmen  as  program  users. 

In  summary,  we  have  a  microcomputer-based  system  that  has  been  developed 
for  use  in  isolated  environments  where  the  medical  department  consists  usually 
of  a  single  eorpsmen  who  may  be  trained  to  work  independently .  Our  goal  is  to 
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provide  consultation  to  the  corpsraen  in  a  way  that  will  improve  his  ability  to 
treat  his  patient  and  make  the  important  choice  between  a  recommendation  to 
evacuate  the  patient  or  to  manage  the  illness  on  board, 

finally,  what  ol  the  F M f ' ?  It  the  ditterences  between  the  FMF  and  the 
Submarine  Force  are  kept  in  mind,  there  is  every  reason  to  believe  that  the 
computer-based  systems  developed  tor  one  can  be  adapter,  to  the  other.  Beyond 
that,  computer  applications  to  medical  practice  in  all  f,a-al  and  Marine  units 
must  be  carelully  coordinated  if  any  are  to  prosper. 


The  Technology  of  Advanced  Portable  Information  Products 
William  Flies,  Chairman 
Datakey,  Inc. 

Burnsville,  Minnesota 

A  new  industry  emerged  in  the  late  1970s  that  is  called  Advanced  Portable 
Information  Products.  Its  charter  is  to  design,  develop,  and  produce  informa¬ 
tion  storage  devices  that  can  be  carried  conveniently  by  people  for  the  purpose 
of  rapid  and  accurate  information  storage,  information  retrieval,  and  informa¬ 
tion  recession.  The  underlying  principle  assumes  that  each  has  tneir  own  unique 
"transaction  world"  that  consists  of  many  different  types  of  equipments  that 
will  access  previously  stored  data,  store  new  data,  and  revise  existing  data. 
These  transaction  points  will  each  be  a  unique  application  such  as  medical, 
security,  personnel,  tinancial,  process  control,  and  others.  The  personalized 
products  that  respond  to  these  requirements  must  be  portable,  durable,  user 
friendly,  and  must  support  data  access,  storage,  and  revision  tor  the  multiple 
applications  in  a  personalized  transaction  world. 

In  1971,  an  innovative  device  called  the  microprocessor  was  invented.  This 
microminiature  electronic  computer  had  significant  data  processing  capability  in 
an  economical  and  easily  integrated  package.  The  world  entered  the  "micropro¬ 
cessor  revolution"  and  data  processing  capability  suddenly  became  a  common  part 
of  many  products.  Information  processing  was  distributed  to  nearly  every  facet 
of  our  lives. 

The  microprocessor  revolution  was  accompanied  by  an  even  greater  appetite 
tor  information.  The  distributed  processors  were  very  capable  of  digesting  and 
creating  large  quantities  of  information.  However,  the  conventional  portable 
information  devices  were  incapable  of  providing  the  needed  capabilities  of  data 
interchange  and  the  desired  capacities  in  a  convenient  and  desirable  people-por¬ 
table  format.  Conventional  ID's  and  cards,  magnetic  stripe  cards,  paper  tape, 
punched  badges  and  cards,  floppy  disks,  printouts,  written  codes,  and  memorized 
data  fell  far  short  in  one  or  more  of  the  necessary  capabilities.  Advanced 
devices  to  match  the  processing  capabilities  were  required. 

First,  the  objectives  of  the  Distributed  Database  had  to  be  defined. 
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1.  Portable 


Conveniently  carried  by  people  in  their  everyday  activities.  Pockets,  neck 
chains,  key  chains,  wallets,  shoes,  etc.  are  the  "normal"  sites  in  which  the 
devices  will  reside. 

2.  User  Friendly  or  Human  Engineered  - 

It  should  be  a  device  that  people  will  carry  and  can  use  without  any  users' 
manual  or  training.  There  should  be  no  "upside  down"  or  backwards. 

3.  Fast  Random  Access  - 

Data  within  the  device  must  be  accessible  at  subsecond  speeds.  Further,  any 
piece  ot  data  must  be  accessible  without  the  need  to  access  unwanted  data. 

4.  Retrieve/Update  without  Movement  - 

Once  inserted,  the  device  should  allow  the  equipment  to  retrieve  desired 
data  and  revise  desired  data  without  any  peripheral  movement  ot  the  device. 
Movement  to  various  data  fields  should  be  electronic.  This  aitters  irom 
magnetic  medias  where  the  read/write  devices  and/or  the  media  device  must  be 
physically  moved  to  read  and,  again,  to  write  data. 

5.  Application  Independent  - 

The  device  must  not  support  only  single  applications.  A  person's  transac¬ 
tion  world  will  contain  medical  transactions,  security  transactions,  finan¬ 
cial  transactions,  etc.  For  example,  if  a  device  was  built  only  for  finan¬ 
cial  transactions,  it  could  not  be  efficiently  used  for  medical  applica¬ 
tions.  New  applications  would  not  take  advantage  ot  the  production  econo¬ 
mies  from  other  applications. 

0.  Multiple  and  Concurrent  Applications  - 

People  do  not  wish  to  carry  a  pocket  full  ot  devices  -  one  for  each  appli¬ 
cation.  Ttie  preference  is  to  carry  one  device  that  will  contain  unique 
"information  tiles"  for  their  unique  transaction  applications.  They  need 
only  to  insert  the  device  at  the  point  of  transaction  and  the  equipments  at 
that  point  will  utilize  the  respective  data  to  effect  the  transaction. 

7.  Application  Flexibility  - 

The  device  cannot  dictate  the  information  contents  or  information  structure. 
That  must  be  under  the  control  ot  the  application.  The  Data  Content,  Data 
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Organization,  Data  Alteration  methods,  and  Data  Security  must  be  defined  and 
applied  by  the  application  through  its  unique  transaction  equipments. 

S.  Simplicity  ol  Interface  Lanyuaye  - 

The  application  must  have  a  simple  data-assistea  "language"  with  which  to 
manage  its  application  and  its  distributed  data  devices.  It  should  not  be 
concerned  about  the  physical  structure  or  information  structure  ot  the 
portable  device  -  only  the  convenient  management  oi  its  data. 

9.  Reliability  and  Durability  - 

The  device  must  be  durable  and  reliable  to  withstand  the  harsh  people-por¬ 
table  environment.  That  means  a  barrier  to  the  elfects  of  heat,  moisture, 
corrosive  environment,  the  extraneous  fields  of  magnetic  and  static  dis¬ 
charge,  and  excessive  physical  impact.  Data  retention  must  be  maintained  in 
all  uses  lor  periods  in  excess  of  10  years  without  use  and  for  a  "life  time" 
of  frequent  use. 
lu.  Economical  - 

The  device  must  be  economically  priced  and  still  provide  the  necessary 
capabilities  with  advanced  technologies. 

Given  the  objectives  of  the  Portable  Database  as  defined  above,  a  system  or  an 
approach  had  to  be  developed  to  support  those  objectives.  Data key  has  developed 
its  patented  approach  to  the  total  Advanced  Portable  Inf oriuV ; on  Solution.  It 
consists  of  three  elements. 

First,  the  Portable  Element  -  the  device  that  people  carry  -  is  the  Data¬ 
base.  It  is  a  distributed  and  personalized  Data  Base  unique  to  the  person  and 
distributed  to  the  person  on  both  a  physical  and  logical  basis.  It  is  not  a 
data  processor;  it  is  the  database. 

Our  first  portable  information  device  or  portable  element  was  the  Data  Key. 
It.  is  the  shape  and  general  size  ot  a  conventional  metal  key.  This  shape  is 
already  carried  by  people.  People  already  know  how  to  use  the  key  shape. 
Although  its  shape  suggests  severity,  it  is  a  multi  application  distributed 
database  that  is  shaped  like  a  key  because  that  shape  is  "user  friendly." 

Internally,  the  Data  Key  consists  ol  a  semiconductor  memory  mounted  on  a 
special  membrane.  The  membrane  and  silicon  memory  are  encapsulated  into  a 
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strong  thermoplastic  body  lor  protection,  portable  convenience,  and  operational 
concurrence  with  access  equipments. 

The  notable  teatures  ot  tile  Data  hey  include: 

Semiconductor  Memory 

o  This  large-scale  integrated  (LSI)  silicon  memory  is  alterable  -  any  word 
may  be  revised  or  altered. 

o  It  is  nonvolatile  -  it  does  not  lose  its  contents  when  the  power  is 
removed. 

o  The  combination  ol  word  alteraoility  and  nonvolatility  is  a  relatively 
recent  semiconductor  capability.  Most  ot  today's  nonvolatile  memory  devices  can 
be  written  only  once.  Most  ot  today's  alterable  memory  devices  will  not  retain 
intorniation  wnen  power  is  removed. 

o  The  capacity  ot  the  Data  hey  is  14Uu  bits. 

o  User  friendly  -  easily  carried  and  needs  no  training  to  use  simply 

insert  and  turn. 

o  Durability  -  exceeds  the  specit ications  tor  durability  in  the  people 
portable  environment 

o  Convenient 

o  Portable 

uur  second  portable  intorniation  device  was  the  low  capacity  Data  Tag.  It 

is  ot  the  same  basic  shape  as  the  Soldier  ID  Tag  or  "Dog  Tag." 

Internally,  its  construction  is  ot  the  same  technology  as  the  Data  hey 

except  tor  the  larger  membrane.  Like  the  bata  Key,  it  has  side-to-siae  redun¬ 
dancy.  This  means  that  the  devices  may  be  inserted  with  either  tlat  surtace 
taciny  up.  There  is  no  "wrong  way"  to  insert  the  bata  Tag  or  Data  hey. 

The  Leatuies  ot  the  low  capacity  Data  Tag  are  identical  to  that  ot  the  Data 
hey  except  the  Tag  has  two  large  tlat  surtaces  tor  visual  information. 

our  most  advanced  portable  intorniation  device  is  the  high  capacity  Data  Tag 
lamily  ot  devices.  Again,  it  is  shaped  like  t.he  Dog  Tag  and  has  side-located 
redundant  controls. 

Internally,  however,  the  high  capacity  Data  Tag  is  much  more  advanced.  Its 
membrane  contains  an  alterable  nonvolatile  memory  with  bit  capacities  o.t  lb,0UU 
to  o4,  uuu.  further,  it  contains  its  own  microcomputer;  it  is  a  "smart  tag." 
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The  computer  provides  much  taster  data  management  ol  the  larger  capacity 
memories  wtule  still  commun icat i ny  via  only  eiyht  redundant  contacts. 

Its  matures  are  common  to  the  lower  capacity  devices  witti  the  exception  ol 
tne  microcomputer  and  its  capaoii it i ea . 

Ttie  portable  Element  is  tne  database  and  takes  dillerent  torms.  Regardless 
ot  lortu,  however,  its  objectives  and  general  capabilities  are  constant. 

The  second  element  m  tne  system  is  the  Access  Element  winch  is  the  element 
tnat  interlaces  to  the  portable  element  and  manages  the  data  within  tne  portable 
element.  It  consists  ol  a  device  into  which  the  portable  device  is  inserted  and 
a  small  m l croprocessor -based  electronics  interlace  module.  The  interlace 
module ; 

o  Administrates  the  random  arrival  and  departure  ol  portable  devices. 

o  Communicates  to  tne  nost  equip  lent. 

o  Manages  data  within  the  portable  device  via  a  simple  command  language 
administered  Dy  tne  host  application. 

It  contains  its  own  internal  Data  Base  Management  Sott.ware.  The  same 
module  is  used  lor  both  the  Data  Key  and  low  capacity  Data  Tag.  Only  the  access 
device  into  which  the  portable  is  inserted  is  unique  to  the  portable  device.  In 
tact,  the  electronics  module  will  concurrently  support  both  a  Data  Key  and  Data 
Tag  . 

A  higher  level  interlace  peripheral  witli  inuustry  standard  KS232  communica¬ 
tions  supports  "add-on"  applications.  This  peripheral  is  shown  in  support  ot 
the  high  capacity  Data  Tag. 

The  tinai  element  in  the  system  is  tne  User  System  or  equipment  which  is 
the  Application,  The  general  purpose  portable  elements  and  access  elements  are 
made  specitic  by  the  way  the  User  System  applies  them  in  the  total  application. 
The  user  system  uses  a  simipie  data  management  ianguaye  to  access  its  data  and  to 
manage  its  data.  Any  given  portable  device  may  have  other  applications  tiles 
tor  other  applications,  but  the  interlace  module  interacts  with  the  user  system 
to  make  the  portable  device  "temporarily  unique"  to  its  specitic  host  equipment. 
A  given  user  may  have  many  dillerent  applications  using  common  or  private  data 
tiles  in  the  same  portable  device.  for  example,  iield-beit  worn  device  could 
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use  a  common  tile  and  create  a  new  tile  ot  intormation. 


The  Dattalion  level 


could  use  dirterent  equipment  to  use  those  tiles  ot  data  ana  create  additional 
data.  similarly,  the  Company  ana  fleet  levels  can  utilize  their  unique  equip¬ 
ments  to  manage  common  and  private  tiles  as  their  speciiic  applications  dictate. 

Let's  briefly  look  at  a  tew  applications  ot  advanced  portable  intormation 
to  better  understand  the  prod  lets'  capability  ana  flexibility. 

First,  a  medical  application  ot  Computer  Dialysis  Corporation  -  a  manu¬ 
facturer  ot  total  kidney  dialysis  systems. 

Initially,  the  Doctor  prepares  a  Data  Key  that  contains  the  patient's 
identification  and  specific  dialysis  parameters. 

The  patient  goes  to  the  comfort  ot  the  home  or  to  a  clinic  tor  the  dialysis 
process.  The  Key  sets  the  machine  specifically  tor  the  patient,  as  directed  by 
the  Doctor,  During  tne  process,  "snapshots"  ot  the  Diood  cleaning  process  are 
stored  into  the  Key  tor  future  review  by  the  Doctor.  The  Key  is  both  a  data 
source  and  a  data  collector. 

The  artificial  kidney  or  dialyzer  also  has  its  unique  Key.  This  Key 
contains  specifics  on  the  type  ot  Dialyzer,  the  assigned  patient,  and  also 
records  data  during  each  dialysis  process. 

Atter  each  use,  the  dialyzer  is  "cleaned"  by  a  special  machine  that  uses 
data  in  the  Key  to  pertorm  tins  process  most  effectively.  it  also  detects  when 
the  dialyzer  effectiveness  begins  to  diminish  -  a  factor  unique  to  each  patient 
-  so  the  dialyzer  may  be  discarded.  It  still  eltective,  the  Key  assures  that  it 
returns  to  the  proper  patient  before  a  dialysis  can  be  initiated. 

In  summary  the  Keys  are  effectively  assisting  in  personalized  medical 
process  control  and  patient  use  security. 

Other  applications  include  personal  databases  such  as  the  u.S.  Army  Soldier 
Data  Tag  that  stores  personnel,  medical,  and  financial  data.  in  this  second 
application,  these  Data  Tags  are  currently  managed  by  U.S.  Army  programmed  man- 
portable  computers.  Note  the  High  Capacity  Data  Tag  Header  on  the  iett  and  the 
Low  Capacity  Tag  Header  in  the  right  side  ot  the  computer  (slide).  The  Data  Key 
reader  is  located  above  the  tag  reader  and  supports  access  security  to  the 
computer . 
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A  third  vending  application  demonstrates  the  Data  Key's  support  ot  elec¬ 
tronic  tunas  applications .  The  Key  is  debited  relative  to  the  vena  selection, 
and  is  "refilled"  via  currency'  conversion  or  on-line  payroll  deduction. 

Automated  fleet  Kelunuiny  Systems  also  use  the  Data  Key  tor  authorization, 
materials  control,  and  vehicle  maintenance  records. 

Industrial  process  control  Denelits  trom  the  "shop  lloor  duraoility"  ol  the 
Key  and  the  capability  o t  selective  alteration  and  "teeaback"  process  improve¬ 
ment  . 

This  concludes  my  presentation  on  Advanced  portable  Inlormation  Systems.  1 
hope  tin  t  your  knowledge  ot  the  technology,  the  capability,  the  flexibility,  the 
portability,  and  the  application  ot  these  systems  has  been  increased. 
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Dratt  u.s.  Army  unit  and  Division  Level 
Medical  ADP  Hardware  Requirements 
Major  Gary  N .  Lacher 
U.S.  Army  Soldier  support  Center 
fort:  Benjamin  Harrison,  Indiana 

The  Army's  Air  Land  Battle  doctrine  tor  the  '80s  and  Deyond  stresses  the 
need  to  gain  and  maintain  the  initiative  on  a  highiy  tiuid  ana  nonlinear 
battlefield.  Tins  must  be  done  at  great  depth  and  across  troad  tronts  wherever 
opportunities  tor  ottensive  action  are  identified.  This  presents  a  ditticuit 
challenge  to  the  medical  unit  commander.  Military  medical  doctrine  to  address 
that  challenge  is  rapidly  evolving  from  concepts  that  make  maximum  use  ot  modern 
electronic  technology  to  address  critical  det lciencies .  The  Army's  Medical 
Mission  Area  Analysis  ( MAA)  has  recognized  the  need  tor  improvement  in,  among 
others,  ttie  toilowing  specific  areas  ot  medical  operations; 

1.  The  current  field  medical  records  system  on  tne  integrated  battlefield 
is  inadequate.  Corrective  action  nas  been  recommended  through  the  development 
ot  a  nondegradable ,  nontime-consuming  dependably  transmissible  and  transferable 
recording  system. 

2.  Medical  command,  control,  and  communication  are  inadequate  to  coordinate 
essential  medical  units'  activities  at  ail  levels  on  the  integrated  electronic 
wartare  battlefield.  Corrective  action  centers  on  the  use  ot  automated  systems 
to  speed  data  access  and  improve  etticiency  as  it  is  used. 

The  Soldier  Data  Tag  (SOT)  project  has  been  the  most  successful  attempt  to 
Ocitt?  to  resolve  the  tirst  ueticiency,-  and  a s  its  associat  d  liarQwafd  has  been 
refined,  a  practical  solution  to  the  second  has  been  demonstrated. 

The  most  capable  version  ol  the  SUT  contains  in  its  64K  bit  llpkom  micro¬ 
chip  the  capacity  to  store  a  comprehensive  medical  record  for  use  in  initial 
evaluation  at  or  near  the  site  ol  wounding,  with  ample  capacity  tor  maintenance 
ol  a  chronological  record  ot  treatment  as  the  casualty  is  evacuated  through  the 
echelons  ot  care.  The  vehicle  tor  tnis  capability  has  been  autbed  the  Hand-held 
information  processor  (HIP).  Specifications  tor  two  versions  are  being  sug- 


yested  and  will  be  formalized  in  a  procurement  "market  survey"  to  be  conducted 
in  the  Spring  of  iytl4. 

HIP  (MODEL  1)  FUNCTIONAL  DESCRIPTION 

Conceptually,  the  HIP  1  will  be  placed  in  all  medical  evacuation  vehicles 
within  the  division  area  for  the  purpose  of  reading  the  SDT  record  and  writing 
to  it  as  required,  to  record  treatment.  It  is  approximately  the  size  ot  a  note¬ 
book  computer,  easily  portable,  and  operates  on  batteries  as  well  as  common 
aC/.uc  power  sources. 

DISPLAY :  Not  less  than  b  lines  ot  2b  characters  each.  it  may  have  a  smaller 
display  it  it  allows  tor  the  record  to  "scroll"  at  a  rate  ot  lbu  baud  and 
incorporates  a  display  pause  feature.  Provisions  tor  readability  in  darkness 
are  required. 

DATA  ENTRY :  It  must  have  the  ability  to  record  intormation  on  the  appropriate 
portion  ot  the  bUT  medical  record  by  means  ot  bar-code  input  and  by  manual  entry 
(keyboard)  it  the  code  reader  is  disabled  either  intentionally  or  through 
damage.  All  entries  made  to  a  BUT  will  be  automatically  stamped  with  date  and 
time  by  an  internal  clock  calendar. 

CAPACITY ;  It  has  internal  nonvolatile  memory  or  replaceable  magnetic  media 
which  allows  the  storage  ot  at  least  2UU  record  entries  ot  data  on  treatment 
provided  and  supplies  used  in  treatment.  These  data  will  be  down-loadable  tor 
later  access  and  use  by  logistical  and  operations  planners. 

HIP  (MODEL  11)  FUNCTIONAL  DESCRIPTION 

The  HIP  li  will  be  placed  in  each  battalion  Aid  btation  and  in  each  brigade 
Clearing  station.  it  contains  the  same  features  as  the  hip  1  with  the  tollowing 
additional  reatures. 

CUMM UNI CATIONS :  It  can  communicate  over  standard  AM/PM  radio  and  wire  to 
transmit  and  receive  tree  text  messages  as  well  as  pretormatted/preaddressed 
messages  for  medical  reporting  and  command  and  control.  Security  through  KCCM 
is  required  and  has  been  demonstrated. 

DISPLAY :  it.  has  the  ability  to  receive  and  display  graphics  based  instructions 
in  conjunction  with  the  Position  Location  and  Reporting  system  (PLKS)  tor 
command  and  controi  purposes. 


CAPACITY: 


It:  has  tlie  ability  to  store  in  internal  memory  ior  instant  access  not 
less  than  40  medical  records  down-loaded  trom  patient  SDTs . 

SUMMARY 

AS  applied  within  the  medical  combat  support  system,  the  SDT/HIP  is 
designed  to  address  identilied  aeliciencies  in  our  ability  to  provide  support  in 
the  Air  Lana  Battle  environment,  it  makes  maximum  use  ol  available  technolbgy 
tor  the  improvement  ot  support  quality  and  the  etlective  use  ot  resources  in  a 
high  intensity  scenario.  Its  interlace  with  the  Army's  personnel  Accounting 
System  through  automated  casualty  reporting  is  vital  to  the  combat  commander, 
strength  accounting  data  thus  are  more  accurate  and  readily  available  as 
replacement  operations  are  executed.  It  has  utility  in  low  intensity  environ¬ 
ments  as  well,  including  peacetime  garrison  operations. 
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Hardware  ana  Data  Capture  Devices 
Franklin  K.  Borkat,  ph.D. 
Naval  ocean  Systems  Center 
San  Diego,  Caiilornia 


Two  years  ago,  at  ttie  second  Conference  lor  which  this  could  be  considered 
the  third  in  the  series,  the  major  topic  ol  discussion  was  the  identification  of 
the  types  o.t  information  needed  at  the  various  defined  levels  ol  echelons  oi 
care.  1  think  at  the  time  it  was  known  that  tne  Marine  Corps  had  a  number  of 
t ield-hardened  portable  computers  and  that  these  IBM  computers  were  used  tor 
personnel  support,  maintenance,  and  logistics.  At  that  time,  there  were  no 
plans  tor  the  computers  to  have  anything  to  do  with  medical  information  systems . 

Early  care  of  casualties  occurs  in  the  same  environment  tor  which  the  IBM 
computer  was  designed,  so  it  was  an  unstated  assumption  at  that  conference  that 
computers  ana  automated  medical  information  systems  might  be  available  and  used 
early  in  the  handling  of  casualties.  Casualty  care  and  emergency  medicine  was 
t.he  subject  ot  one  workshop. 

There  was  considerable  debate  over  where  computers  at  any  level  might  tirst 
appear.  Some  at  the  conference  had  Star  Wars  or  Star  Trek  visions  ot  pocket 
sine  calcu lator-1  ike  devices  going  out  into  the  field  with  the  corpsman  to  be 
used  as  he  first  encounters  the  casualty.  This  would  be  at  Echelon  I.  Those 
with  first-hand  experience  at  that  level  described  ail  the  various  circumstances 
possible  at  Echelon  I — dirt,  blood,  darkness  and  hazard; — and  it  became  quite 
apparent  tnat  witn  technology  of  two  years  ago  and  even  today,  tne  vision  ot 
effective  and  continued  use  of  a  pocket  sized  computer  in  combat  exposure  was 
probably  not  realistic.  Computers  at  Echelon  I  were  not  considered  appropriate. 
Tnat  the  information  might  oe  entered  into  a  computer  at  some  later  time,  how¬ 
ever,  was  deem1,  d  important  enougn  to  be  considered  at  that  level;  so  the  deci¬ 
sion  on  the  basic  elements  of  information  started  at  Echelon  J  assumed  computer 
entry  at  some  point.  These  five  critical  elements  were  ide.nti  ticat  ion--which 
might  also  include  blood  type  and  allergies,  wound  type,  narcotics  administeceo , 
tourniquet  applied,  and  time. 


There  has  been  a  revolution  in  computer  availability  and  use  since  the  last 
conterence.  Where  the  lieid-hardened  ibM  portable  computer,  which  weighs  260 
pounds  in  its  pacKayed-tor-trans port  iorm,  was  the  only  microprocessor  most 
people  considered  portable  enough  to  be  used  even  at  hlchelon  11,  there  are  now 
probably  a  dozen  that  would  ao  an  equal  or  better  job.  in  tact,  I  would  guess 
that  within  t.he  last  two  years  the  majority  o.t  the  people  in  this  room  either 
own  or  work  with  a  computer  that  is  more  powertui,  probably  more  portable,  and  a 
great  deal  cheaper  than  the  one  purchased  lor  the  Marine  Corps.  These  are  the 
so-called  personal  computers.  There  were  at  least  tour  ot  these  in  use  at  the 
demonstrations  yesterday.  The  model  with  the  large  capacity  hard  disk  memory 
would  serve  well  tor  medical  inlormation  systems.  The  hardware  technology  shown 
Dy  these  computers  makes  very  great  tne  potential  lor  getting  a  combat  casualty 
inlormation  system  early  in  the  treatment  process. 

t'or  the  ettective  use  ot  personal  computers,  all  ot  us  who  work  with  them 
are  aware  ot  the  one  major  skill  needed  to  enter  data  into  the  computer  tor 
these  devices  to  be  usetul  tor  handling  intormation.  That  skill  is  being  a  good 
typist  and  leeiing  comtortable  in  tront  ot  a  keyboard.  This  skill  is  especially 
important  tor  a  medical  intormation  system  where  the  consequences  ot  incorrect 
keyboard  entry  can  be  serious.  At  the  location  where  combat  casualties  are 
treated  there  will  probably  not  be  a  clerk  who  has  been  trained  in  data 
processing  and  keyboard  operations,  and  it  will  be  the  corpsman  who  enters  the 
data.  The  data  the  corpsman  enters  must  be  accurate,  and  tie  will  be  under  great 
pressure  to  enter  it  quickly  so  that  the  appropriate  action  can  be  taken  ana 
other  casualties  can  be  treated.  The  combination  ot  speed  and  reliability 
coupled  with  the  tact  that  corpsmen  are  not  trained  to  be  skilled  typists  make 
identityiny  oilier  ways  to  enter  data  a  desirable  goal. 

The  casualty  care  workshop  two  years  ago  recognized  the  necessity  tor  al¬ 
ternate  means  ot  data  entry  by  requiring  that,  at  the  very  minimum,  the  live 
elements  oi  intormation  needed  at  Kchelon  I  be  in  a  torm  that  could  be  machine 
readable,  thus  eliminating  typed  entry.  They  also  recognized  the  potential  tor 
taiiure  ot  the  computer  system  and  stated  the  desire  that  the  intormation  also 
be  human  readable. 
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Tiie  remainder  ot  this  presentation  is  a  brief  description  ot  the  other 
means  ot  data  entry  ana  what  their  potential  is  tor  providing  lcaciune-readatle 
and  human-reaaabie  intormation.  I  might,  add  that  the  list  may  have  been  com¬ 
plete  wtien  it  was  organized  last  week,  but  like  the  rest  ot  the  computer-related 
tield,  it.  was  probably  outdated  a  tew  minutes  alter  it  was  finished. 

MACHINE-READABLE  INFORMATION  DIRECT  TO  COMPUTER 

The  most  challenging  problem  t or  data  capture  is  that  ot  selecting  a  method 
ot  casualty  identification  that  will  work  in  the  tield  environment.  This  mech¬ 
anism  must  provide  machine-readable  intormation  and  be  one  that  will  survive 
battlefield  conditions,  contain  enough  intormation  to  be  medically  usetui,  and 
be  worn  by  the  Marine  in  the  tield.  Three  technologies  otter  potential  solu¬ 
tions:  1)  alterable  semiconductor  memory  encapsulated  in  a  protective  carrier, 

2)  magnetic  stripe  on  plastic,  and  3)  laser/optical  memory  cards.  Although 
other-machine  readable  coding  methods  are  in  widespread  use,  including  bar  code 
and  optical  character  recognition  (OCR) ,  these  forms  do  not  have  enough  informa¬ 
tion  density  tor  identification,  which  should  include  blood  type  ana  allergies. 
However,  they  may  find  use  tor  the  machine-readable  form  ot  administered 
narcotics,  tourniquet  applied,  and  time.  I  will  discuss  these  otner  machine- 
readable  coding  methods,  but  in  less  detail. 

Alterable  semiconductor  Memory 

The  technology  tor  reading  and  writing  intormation  on  alterable  semiconduc¬ 
tor  memory  is  a  mature  technology.  Encapsulation  of  the  memory  into  something 
that  can  be  carried  by  a  person,  however,  is  relatively  recent..  in  this  tech¬ 
nique  erasable,  programmable,  read-only  memories  are  covered  with  plastic  so  the 
semiconductor  is  protected,  but  the  electronic  contacts  are  exposed.  Reading  is 
performed  by  connecting  tne  carrier  to  an  electronic  reader.  Capacities  tor 
these  memory  devices  are  quite  Large.  Current  sizes  are  2, GUO  bits  (about  250 
characters)  tor  one  such  device  to  about  64,000  bits  (64K  is  about  6,000  char¬ 
acters)  tor  another. 

Two  projects  are  evaluating  semiconductor  memory  tor  holding  medical  in¬ 
tormation.  One  is  part  ot  the  Realtime  Automated  patient  Identification  system 
(RAPIDS)  project  and  tests  a  64K  semiconductor  memory  placed  on  a  plastic  credit 
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card  size  holder.  The  holder  also  contains  a  microprocessor  chip  so  that  the 
combined  memory  and  computer  can  be  very  flexible  in  manipulating  data.  This 
card  was  tested  at  ft.  Lee,  VA.  l-'or  the  test,  only  dhfcJks  inlormation  was  en¬ 
coded  on  the  card.  UbbUb  is  the  acronym  tor  detente  Enrollment  Eligibility 
Keportiny  System.  This  project  attempts  to  standardize  a  umtormed  services 
intormation  card  so  that  with  an  automated  medical  registration  system,  a  check 
can  quickly  be  made  on  the  eligibility  ot  a  patient  whenever  he  or  she  tries  to 
use  a  military  medical  treatment  facility.  Although  space  is  available  lor  some 
additional  health  care  inlormation,  use  ot  the  card  tor  this  purpose  was  not 
tested.  According  to  the  contractor  tor  this  part  of  the  kAPlbs  project,  the 
results  were  not  promising.  There  have  been  some  reliability  problems  with 
contacts  and  some  ot  the  chips  tell  ott  cards.  Furthermore,  these  cards  are 
expensive  and  were  only  available  from  ioreign  sources. 

The  other  Army  project  has  considerable  promise  tor  both  a  field  medical 
identit ication  and  intormation  card.  This  is  the  Army  Soldier  bata  Tag  project 
under  development  at  Ft.  Henjamin  Harrison,  IN.  The  semiconductor  memory  is 
encased  in  a  durable  plastic  that  physically  resembles  the  conventional  dog  tag. 
blectronic  contacts  are  protected  and  available  at  the  edges  ot  the  tag.  This 
device  should  withstand  some  ot  the  rigors  ot  use  in  the  tield.  due  to  its 
physical  resemblance  to  the  conventional  dog  tag,  it  should  be  acceptable  by  a 
combat  soldier.  The  technology  and  potential  ot  this  technique  will  be  dis¬ 
cussed  in  detail  by  Mr.  William  Flies  ot  bATAKty,  lnc,  the  manutacturers  ol  the 
Soldier  oj.EK  Data  Tag,  and  by  Major  Uary  Lacher,  who  has  performed  the  testing  at  Ft. 
benjamin  Harrison. 
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mation  trom  these  types  ot  cards  is  extremely  reliable.  Most  reading  techniques 
have  associated  error  checking  codes. 

Magnetic  stripe  cards  have  been  considered  lor  patient  identil ication  at 
the  National  Naval  Medical  Center,  Bethesda,  since  about  iy7d.  Standard  bank 
style  cards  were  purchased  and  encoded  lor  both  inpatients  and  outpatients. 
Although  suggestions  were  made  tor  the  information  to  be  encoded  on  the  cards, 
no  standardization  was  provided  tor  the  cards,  and  no  magnetic  stripe  reading 
capability  was  obtained. 

One  project  related  to  magnetic  stripes  tor  patient  identitication  is  cur¬ 
rently  being  pursued  by  the  department  ot  Oetense.  The  project  is  part  of 
kAPibti  and  uses  DLLKS,  mentioned  earlier,  on  a  bank  style  card.  since  most 
people  are  used  to  carrying  bank  type  credit  cards,  an  additional  card  with 
ubtKb  information  would  be  quite  acceptable.  In  such  an  application,  direction 
would  be  provided  by  the  Naval  Military  Personnel  Command. 

i  haa  anticipated  having  a  speaker  here  to  participate  trom  the  KAPiUS 
program,  but  he  was  unable  to  attend.  As  1  understand  the  project,  it  is  an 
actual  test  ot  automated  patient  identitication  using  the  magnetic  stripe  card. 
At  this  time  results  should  be  available  trom  tests  at  the  medical  activities  in 
the  Tidewater  area  ot  Virginia.  Approximately  b,uuu  cards  were  used  and  tested 
at  the  Little  Creel.  Amphibious  Base,  VA  and  aboard  the  uss  SAGINAW  (LST  litSB). 
oi  the  three  tracks  available  on  the  card,  only  one  track  lor  DttiKb  data  was 
evaluated.  Only  eligibility  information  was  contained  on  the  card.  No  other 
medical  information  was  considered,  although  the  two  other  tracks  could  be  used 
tor  Information  such  as  blood  type  and  allergies.  It  magnetic  stripe  cards  were 
used  tor  combat  casualty  identitication,  UBKKS  information  would  already  be 
present,  and  the  addition  ot  blood  type  and  allergies  would  he  easily  possible. 

There  may  be  problems  associated  with  this  card  when  it  is  carried  by  a 
combat  Marine  in  the  field.  Where  the  card  is  carried  in  a  wallet  or  purse, 
exposure  to  mechanical  deformation  and  environmental  hazards  are  minimal.  In 
the  field  the  card  will  not  bo  so  well  protected.  The  part  ot  the  KAPlbb  test 
aboard  the  Uss  SAGINAW  (LSI  llBd)  may  give  some  indication  ol  card  reliability 
with  rough  handling.  The  1  n!  urination  standardized  by  ULL.kb  and  tested  in  the 
project  will  be  useful  tor  testing  the  value  ol  machine-readable  information  in 


a  medical  setting,  but  may  not  demonstrate  the  reliability  ol  the  bank  card 
style  carrier  tor  t ield  use . 


kaser/Upt ical  Memory  Cards 

in  this  new  technology  a  laser  is  used  to  write  onto  a  special  optical 
recording  material.  The  recording  material  can  be  encapsulated  under  a  trans¬ 
parent  protective  layer  of  a  credit  card  size  carrier.  The  capacity  ot  such  a 
card  would  be  over  lb,UUU,UUU  bits  ot  data  (2,U00,UUU  characters).  data  could 
be  added  to  the  card  but  not  altered.  among  the  advantages  of  the  laser  data 
card  are  that  it  does  not  wear  out,  and  it  is  not  susceptible  to  damage  by 
magnetic  tields  as  are  both  semiconductor  memory  and  magnetic  stripe.  As  vet, 
however,  none  ot  these  devices  1:  available  tor  evaluation. 

bar  Code 

bar  code  is  the  most  used  and  most  reliable  ot  the  short  string  forms  ot 
data  entry  methods.  There  are  a  number  of  schemes  tor  bar  coding  in  common  use. 
Most  have  built-in  error  checking  so  that  when  the  code  is  read,  the  error  rate 
is  less  than  1  in  1  million.  Heading  with  the  wand  does  take  a  little  skill, 
but  it  is  easily  learned.  The  Universal  Product  bode  (UP(J)  found  on  most 
consumer  items  and  used  with  the  laser  scanners  in  grocery  checkouts  is  one  of 
the  bar  code  torms.  UPC  is  a  numeric  only  code,  however,  as  are  most  ot  the 
other  bar  code  types.  Code  i'i,  another  almost  standard  code,  does  allow  tor 
alphanumer ics  ot  lb  upper  case  letters,  numbers,  and  symbols,  but  it  does 
require  the  most  space  at  about  b  characters  per  inch.  Thus,  on  a  plastic  card 
the  size  ot  a  bank  card,  only  about  lb  characters  and  numbers  could  be  encoded 
on  any  one  line,  and  this  would  seveiely  limit  any  field  medical  identification 
applications .  t'itteen  characters  per  card  would  allow  the  encoding  ot  social 
security  numbers  tor  identification. 

The  bar  code  wand  device  is  relatively  small  and  is  often  designed  tor 
operating  in  areas  where  harsh  treatment  is  common.  Those  devices  designed  to 
survive  typical  industrial  operation  conditions  might  also  survive  Held  use. 
both  fixed  scanners  and  bar  code  wands  can  be  obtained  with  interfaces  tor- 
direct  connection  to  most  computers. 
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Thy  bar  code  scheme  ot  data  capture  has,  in  tact,  been  employed  with  the 
IBM  computer  used  by  the  Marine  Corps.  Commercial  bar  code  wands  as  well  as 
portable,  down-loadable  units,  all  trom  the  same  manut acturer ,  were  used  at  the 
iy«/  Marine  Corps  Marathon  to  capture  the  linishing  results.  Beth  the  wands  and 
the  down-load  units  were  intertaced.  Assembly  lanyuage  programming  was  used  to 
read  trom  tne  bar  code  units.  The  bar  code  sctieme  used  tor  number  reading  only 
was  the  interleaved  2-oi-b. 

Use  ot  bar  code  is  becoming  more  attractive  as  a  machine-readable  lorm  tor 
entry  ot  short  data  strings.  In  19B2  military  standards  were  published  identi¬ 
ty  ing  Code  3y  as  a  way  of  marking  all  supplies  and  materials  being  provided  to 
bob  and  CbA  when  required.  That  includes  medical  supplies,  which  means  that  bar 
code  technology  could  be  used  tor  material  control.  Also,  the  originators  ot 
Code  3y  have  given  up  any  proprietary  rights  to  the  code  and  have  participated 
in  the  establishment  ot  voluntary  health  industry  bar  code  standards.  The  dratt 
tor  these  standards  is  dated  March  31,  19B4.  This  means  that  we  will  see  Code 
3y  bar  codes  on  bou  and  cba  materials  and  probably  on  all  medical  supplies  as 
well. 

It  should  be  pointed  out  that  none  ot  the  encoding  schemes  described  so  tar 
is  human  readable.  With  the  requirement  tor  both  machine-readable  and  human- 
readable  code  on  an  identit ication  device  that  can  be  used  in  the  field,  none  ot 
the  methods  described  is  adequate.  The  military  standard  tor  bar  code  does, 
however,  state  that  it  must  be  accompanied  by  human-readable  information. 


Optical  Character  Kecognition 

Optical  Character  Kecognition  (UCK)  is  another  torm  ot  encoding  that  is  in 
widespread  use.  Initially,  only  a  limited  cot  ot  specially  termed  characters 
was  used  tor  OCK.  With  the  advent  ot  more  powerful  circuits  and  microprocessors 
tor  pattern  recognition,  most  types  ot  print  can  now  be  read.  Again,  as  with 


bar  code,  OCK  codes  require  considerable  space.  Common  typewriter  characters 


are  1U  or  It  characters  per  inch,  which  would  translate  to  about  JU  characters 
on  a  line  tor  a  bank  style  card.  The  conventional  type  tace  tor  bank  cards  is 
largar  than  that  ot  a  typewriter,  and  only  about  2U  characters  are  actually 


Wand  readers  are  available  lor  reading  short  strings  ot  OCK  print.  Training 
tor  uck  wand  use  is  also  necessary,  and  uck  use  is  more  sensitive  to  operator 
error  than  is  use  ot  the  bar  code.  Also,  ock  wanas  are  more  expensive  than  are 
bar  code  wands.  Like  bar  codes,  they  could  be  used  tor  reading  casualty  iden- 
titication  numoers  and  tor  assisting  witli  inventory  control.  The  major  advan¬ 
tage  ot  UCk  is  that  it  is  Dotn  machine-and  human-readable. 

Two  otlier  kinds  ot  readers  are  available  tor  OCk,  page  and  document 
readers.  Page  readers  are  usetul  tor  entering  previously  typed  text  into  a 
computer  system.  It  conventional  typed  medical  records  are  to  be  entered  on  a 
large  scale,  an  uCk  machine,  which  has  been  reported  to  be  able  to  keep  up  with 
bU  skilled  typists,  would  be  very  usetul.  OCk  readers,  however,  are  very  expen¬ 
sive. 

Speech 

speech  entry  would  be  the  ideal  means  ot  transterring  intormation  trom  a 
person  to  a  computer  because  it  would  eliminate  the  considerable  skills  required 
tor  keyboard  entry  and  even  the  minimal  training  tor  bar  code  or  OCR  wand  use. 
ideally,  the  vocabulary  acceptable  to  the  computer  should  match  the  words  o t  the 
environment.  At  this  moment,  however,  speech  input  as  a  data  capture  method  is 
limited  to  a  tew  controlled  activities.  Most  systems  ate  speaker  dependent, 
tacti  user  must  train  the  system  to  his  choice  ot  words.  Because  ot  the  size  ot 
the  computing  necessary  tor  speech  recognition,  vocabularies  ot  only  about  2UU 
words  are  in  current  use.  Words  when  spoken  must  be  separated  in  order  to 
provide  processing  time  tor  the  computer,  and  this  also  contributes  to  the  lack 
ot  widespread  acceptance  ot  speech  as  a  means  ot  data  capture  -  Speech  entry 
might  also  pose  some  additional  problems  in  an  area  ot  h.gh  ambient  noise-*- 
buttletield  settings,  tor  example. 

It  is  ditticult  to  keep  current  with  advances  in  speech  recognition  as  a 
means  ot  data  entry  due  to  ttie  tremendous  research  activity  in  this  tieid. 
Major  advances  are  announced  almost  daily,  and  1  expect  to  see  speech  entry  play 
a  large  role  in  all  intormation  systems,  including  medical,  m  tno  near  ruture. 
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l-'U Kl'flbLt  TKkMIMaLS  that  INTIS  kb’ACb  l'U  THL  CUMTUTEK 

There  is  another  class  ol  aevic-'  that  might  be  considered  tor  data  capture. 
Although  they  are  called  terminal  they  are  basically  portable,  hand-held 
computers.  These  computers  are  battery  powered,  light  weight  devices  that 
contain  limited  memory,  a  minimal  keypad,  usually  a  single  line  ot  display,  and 
one  operating  program.  They  also  olten  contain  a  time  and  date  clock  so  that 
any  reading  event  can  have  an  associated  time.  The  terminals  and  the  program 
wi  ti i n  are  olten  designed  to  be  the  controller  tor  one  ot  the  previously  men¬ 
tioned  data  capture  devices  (bar  code  wand  reader,  OC K  wand,  or  magnetic  stripe 
reader).  Their  main  lunction  is  to  read  and  store  what  is  obtained  through  use 
ot  the  data  capture  device.  Atter  some  limited  number  ot  readings  trom  the  data 
capture  device,  t.he  mtormatlon  is  then  aowa-ioailea  to  a  large  stationary 
computer  as  a  batch. 

The  portability  ot  these  devices  is  the  critical  leature.  They  can  be 
moved  to  the  source  ot  the  daca,  and  this  may  be  a  necessity  when  obtaining 
inlormation  trom  a  number  ot  casualties.  bather  than  removing  the  machine- 
reauaoie  medical  tag  trom  a  casualty,  moving  i!  to  the  computer  tor  reading,  and 
returning  it,  which  could  result  in  some  mix-up,  the  tag  could  be  read  while 
still  attached  to  the  casualty  using  a  portable  terminal .  Encoded  medications 
and  treatments  could  also  be  read.  The  original  source  ot  information  need 
never  be  separated  trom  the  casualty. 

These  portable  terminals  ct  ala  be  used  at  the  exit  point,  trom  Echelon  11. 
In  this  setting  the  data  trom  the  casualty  or  trom  the  group  ot  casualties  could 
be  U’Ud,  accumulated,  ario  iorwarueu  via  Some  e  viimrunications  link  in  preparation 
tor  arrival  at  Echelon  ill. 

some  pertabie  terminals  are  designed  lor  operation  in  a  dirty  industrial 
environment  and  might  withstand  ttie  same  harsh  environmental  conditions  ot 
Echelon  111  as  does  tne  IbM  computer  used  by  the  Marine  Corps  in  the  tield. 
And,  like  the  sealed  unit  in  the  demonstration  yesterday,  they  could  possibly 
survive  ttie  uultalion  Aid  station  setting  oi  Echelon  11. 
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The  Marine  Corps  has  been  using  a  transportable  IBM  computer  to  support 
personnel,  supply,  ana  maintenance  management  functions.  tue  to  the  ruggediza- 
tion  ot  tne  computer,  it  can  be  moved  close  to  the  forward  areas  ol  battle  to 
provide  more  automated  support  tor  these  activities  than  has  been  available 
previously.  This  also  means  that  this  computer  could  be  used  to  support  combat 
casualty  information  systems.  There  are  now  a  number  ot  other  portable  com¬ 
puters  which  might  well  serve  medical  needs.  They  should  also  be  considered.  To 
use  these  computers  reliably  and  efficiently  with  the  skills  available  to  the 
medical  community,  every  means  ot  entering  information  into  the  computer  should 
he  examinee.  Identification  ot  a  casualty,  injury  type,  and  treatment  are  the 
Kinds  of  .information  that  can  be  handled  by  the  data  capture  methods  and  devices 
described . 
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Suryical  Study  at  Naval  Support  Activity 

hospital,  Danany,  Vietnam3 
James  G.  Garrick,  M.D. 

St.  I'rancis  Memorial  hospital 

San  Francisco,  Caiilornia 


Xnt roduct ion 

Historically,  military  medicine  lias  gained  valuable  clinical  knowledge  on 
tne  battlelieid.  As  m  past  hostilities,  there  were  unparalleled  situations 
during  the  Vietnam  war  lor  study  ana  documenting  problems  related  to  the  care 
and  management  oi  tne  critically  wounded  in  the  tiela.  The  Naval  support 
Activity  Hospital,  a  700-bed,  acute  casualty  hospital,  located  in  the  northern¬ 
most  part  ol  the  Republic  ot  south  Vietnam  near  the  city  ol  Danang,  was  selected 
lor  such  studies. 

Methods 

Information  was  gathered  entirely  at  the  NSA  Station  Hospital,  Danang, 
RSVN,  Irom  the  first  oi  January  1968  to  June  1968. 

A  team  ol  six  corpsmen  was  assigned  to  the  project,  to  yather  mlormation 
on  whicn  this  study  is  based.  This  was  their  only  duty.  Preceded  sheets  were 
used,  and  as  each  casualty  was  brought  into  the  triage  area  it  was  determined 
whether  they  required  primary  definitive  care  and  it  an  interview  was  possible. 
At  times,  information  was  gathered  trom  tne  individuals  who  accompanied  the 
casualties.  Hacli  patient  in  this  study  was  tollowed  on  a  daily  basis  by  one  ol 
these  six  corpsmen.  They  followed  the  patient  to  the  operating  room,  determined 
the  amount  ol  blood  and  iiuids  tnat  were  used,  and  followed  mein  through  their 
entire  hospital  course,  and  in  some  instances,  through  the  evacuation  system. 

^Summary  oi  presentation  by  Dr.  James  G.  Garrick,  complied  by  Mr.  Ddward 
Gorham  trom  the  "Report  oi  the  Bureau  ot  Medicine  and  Surgery  Battle  Casualty 
Meeting";  the  study  'was  performed  by  the  Surgical  Research  Unit,  Naval  Support 
Activity  Hospital,  Danang,  Republic  ol  South  Vietnam,  principal  investigators, 
Dt  .  James  Garrick,  id  Dr.  Larry  Carey ;  Lditor,  Richard  L.  bernstine,  CART#  MC, 
USN,  January  30,  1973. 
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The  eorpsnien  abstracted  the  operative  notes.  All  the  information  was  sent  back 
and  key  punched  onto  lbM  cards  at  ttie  Naval  Hospital,  Bethesda. 

In  the  majority  oi  cases  we  were  able  to  establish  wounding  agent  by  the 
history.  II  tins  was  not  possible,  the  Navy  Explosive  ordnance  Disposal  Team 
would  identity  iraymsnts  and  shrapnel  removed  irom  the  casualty. 


kesu its 

During  the  period  ol  the  study,  there  were  2,600  casualties  treated  at  the 
lability  buL  only  2,021  ol  these  were  allied  casualties.  The  remainder  were 
either  Vietnamese,  Koreans,  or  pows  and  were  not  included  in  the  study  lor  a 
variety  oi  reasons.  There  were  59  deaths  in  the  casualty  group  tor  a  death  rate 
ol  2.92  percent.  in  the  salvageable  population  we  had  4  deaths.  Seventeen 
individuals  were  declared  nonsalvageable  at  the  time  ol  their  admission  to  the 
hospital . 

The  wounding  agent  accounting  loc  most  casualties  was  artillery  including 
mortars;  gunshot  wounos  were  second,  some  ol  which  were  multiple.  Wcunus  due  to 
booby  traps  were  third. 

figure  l  illustrates  the  distinct  relationship  between  type  ol  wounding 
agent  and  duration  ot  duty  in  KSVN.  The  curve  describing  the  casualty  load 

WOUNDING  AGENT  vs  COMSAT  EXPERIENCE 


Months  in  R  V  N 


figure  1  -  Wounuiny  Agent,  vs  Combat  Experience 
caused  by  mines  and  booby  traps  shows  a  significant  peak  during  the  tirst  month . 
These  data  seem  to  indicate  l ho  presence  ol  a  learning  curve,  insolar  as  being 
wounded  by  mines  arid  booby  traps  is  concerned. 
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figure  2  related  Die  evacuation  time  to  the  severity  ot  the  wound.  Major 
wounds  were  those  requiring  one  ol  the  operating  rooms.  We  lound  that  there  was 
iittle  uitterence  reyardiny  severity  oi  wounds  ana  evacuation  time.  The  varia¬ 
tion  m  amounts  ol  blood  transtusea  according  to  wounding  agent  is  shown  in 
figure  3. 


Hours 


figure  2  -  Evacuation  Time  vs  severity  ot  Wounds 


dniis  of  hiood 

(Admission  fo  complctwn  of  wrj»ry) 


figure  3  -  Blood  Requirements  vs  Wounding  Agents 
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Mines  and  booby  trap  injuries  generally  required  more  blood. 


Tb is  is 


particularly  evident  when  the  total  blood  requirement  exceeds  seven  or  eight 
units.  The  blood  requirements  tor  casualties  trom  artillery  and  yunsnot 
injuries  are  similar. 

Figure  4  demonstrates  the  relationship  01  wound  site  and  hospital  stay. 
Aside  trom  extremity  wounds  which  have  a  peak  incidence  at  two  days,  the  rate  ot 
discharge  tor  various  types  ot  wouncis  is  not  changed  during  the  study  interval. 
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Figure  4  -  Wound  Site  vs  Time  From  Admission  to  Discharge 


Consideration  ot  location  ot  the  wound  and  its  relationship  to  mortality  is 
presented  in  Table  I .  The  type  ot  wound  will  indicate  the  specialists  required 
tor  medical  care  and  suggest  manpower  needs.  Approximately  ten  percent  ot  the 
casualties  had  head  wounds  requiring  a  neurosurgeon ;  eight  percent  had  eye 
wounds  which  required  an  ophtliaimoiog ist . 


Discussion 

The  ratio  ot.  wounded  to  killed  trom  World  War  I,  world  War  11,  and,  the 
Korean  War  is  amazingly  constant.  The  wounoed/killed  ratio  lor  World  War  1, 
World  War  11,  and  Korea  (average  ot  all)  is  about  three  to  one,  but  in  Vietnam 
it  was  almost  seven  to  one.  I  think  this  change  is  the  result  ot  helicopter 
evacuation  oi  casualties.  The  improvement  in  the  method  ot  transportation 
allows  casualties  to  arrive  at  the  definitive  care  centers  soon  alter  they  have 
been  wounded. 


Table  l 


DEATH  vs  WOUNDS 

penetrating  Heat!,  Thorax,  ana  Abdomen 

458  (22jlJA1  o1  2,U21  Casualties _ 

No.  ot  %  ot  Total  No.  ot  %  ot  Category 

Site(s)  _ Casualties  Casualties  Dead  Dead 


HEAD  (Total) 

199 

9.8 

36 

18.1 

Alone 

178 

8.8 

27 

15.2 

THORAX  (Total) 

117 

s  •  y 

12 

10.3 

Alone 

72 

3.6 

3 

4.2 

With  Head 

7 

0.3 

3 

42.9 

ABDOMEN  (Total) 

201 

9.9 

19 

9.5 

Alone 

150 

7.4 

7 

4.7 

With  Head 

13 

0.6 

6 

46.1 

With  Thorax 

37 

1.8 

6 

16.2 

With  Head  and 

Thorax  1 

0-1 

0 

- 

N.B.  Only  seven  deaths  resulted  trom  wounds  not  included  in  above  categories. 

In  a  breakdown  ot  wounds,  there  is  an  almost  identical  number  ot  wounds  ot 
tne  aDdomen  (which  is  a  tairly  large  anatomical  area)  and  wounds  ot  the  head 
(much  smaller  anatomical  area).  The  same  observation  applies  to  wounds  ot  the 
chest  as  compared  to  wounds  ot  the  nedd.  This  suggests  tnat  body  armour  was 
more  ettective  at  protecting  tne  individual  tnan  were  the  helmets.  There  ap¬ 
pears  to  be  a  substantial  need  tor  improvement  in  the  mechanics  ot  protecting 
individuals  trom  head  wounas.  The  importance  ot  this  tact  is  emphasized  when  < 

one  considers  that  ot  59  total  deaths  in  the  study,  3b  had  only  head  wounds.  It 
the  patients  with  head  injuries  are  removed  trom  the  mortality  statistics,  only 
22  remain. 

The  lack  ot  triage  in  the  field  was  disturbing.  It  seemea,  at  times,  that 
patients  who  had  a  minor  wound  were  moved  to  the  hospital  with  about  the  same 
trequency  or  time  interval  as  patients  who  had  major  wounds. 

It  should  be  pointed  out  that  this  study  would  not  have  been  possible  were 
it  not  tor  a  team  ot  hospital  oorpsmen  whose  only  responsibility  was  to  collect 
data.  This  information  was  —  tor  the  most  part — unavailable  on  medical  records. 

Medical  records  in  a  combat  situation  such  as  this  were  very  pragmatic,  bnet, 
working  documents,  such  information  as  detailed  descriptions  ot  wounds,  transit 
times,  and  specific  wounding  ayenls  were  simply  not  recorded. 
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past  conilicts  producing  substantial  numbers  ot  American  casualties  nave 
been  spaced  m  suen  a  manner  that  those  medical  personnel  treating  or  studying 
the  casualties  have  either  lett  military  service  or  have  been  elevated  to  posi¬ 
tions  with  more  administrative  responsibilities  by  the  time  the  next  conrlict 
occurs.  Thus,  the  documentation  ol  the  management  ot  battle  casualties  varies 
with  each  contllct,  maKiny  comparisons  dirlicuit. 

Kt torts  such  as  this  conterence  should  encourage  a  continuity  oi  interest 
and  involvement,  making  luture  investigations  more  expeditious  and  increasing 
the  ease  with  which  cross  service  cooperation  could  be  employed. 
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The  Role  ot  the  Battle  Casualty  Database  in  the 
Development  oi  fc’MF  patient  Care  lntormation  Management 
Arden  W.  b'orrey,  ph.D. 

Harborviow  Medical  Center 
Seattle,  Washington 

As  you  have  heard  non  Dr.  Garrick,  the  origin  oi  the  Gar r ick-Carey  dataset 
was  the  result  oi  a  desire  to  learn  more  about  what  care  was  actually  Demy 
given  in  the  liela  and  soeciticaliy  what  kinds  ot  injuries  were  seen  at  rsa, 
Danany.  You  have  lieard  about  the  extreme  eilort.  wliich  was  required  to  extract  a 
reasonably  complete  research  database  lrom  clinical  records  that  were  kept 
there.  This  sample  was  representative  ol  combat  records  in  general  up  to  that, 
time.  As  most  ot  you  are  aware,  the  completeness  and  organization  oi  any 
emergency  medical  record  is  a  major  problem  because  ol  the  setting.  Missing 
data  and  Uaynwntation  oi  the  record  are  endemic  components  ot  most  current 
emergency  medical  taciiities,  a  tact  that  can  be  veritied  by  the  experience  oi 
the  Seattle  Medic  one  organization. 

Dliorts  to  solve  ot  this  problem  must  be  directed  at  both  tne  registries 
which  we  use  to  collect  data  and  to  study  patterns  and  methods  ot  care  ana  at 
tne  patient  record  which  is  used  to  manage  the  conduct  ot  that  care.  It  the 
uaLa  are  present  in  the  record  x n  a  well-organized  lashion  ana  reasonably 
complete,  the  research  database  will  likewise  be  complete  and  accessible.  What 
we  nave  attempted  to  do  so  tar  is  to  restructure  the  Garrick-Garey  data  into  a 
iorm  tnat  provides  potential  lor  long-term  lollow-u p  and  enables  looking  at 
eventual  outcomes.  Translating  the  battle  casualty  data  can  help  to  build  an 
KM  I'  prototype  patient  care  mlormation  system  ana  a  civilian  trauma  registry  and 
to  structure  a  new  battle  casualty  record  tnat  reliects  tne  structure  or  tne 
onyinal  care  record.  Tile  battle  casualty  record  then  contains  elements  that 
are  clearly  related  to  those  which  civilian  trauma  centers  and  protessionai 
yroups  are  using  to  describe  care  in  t  it  taciiities.  obviously,  this  is  just 
one  cycle  in  the  re  1  i nement  process  which  will  briny  all  ol  the  important 
Luetors  into  a  common  trauma  register.  tor  good  reasons  the  original  data  did 
not  contain  iiiiormatiun  about  prehospital  ware— only  how  long  it  took  to  yet  to 
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NbA,  Danany .  we  nave  identified  the  most  usetul  data  elements  to  De  included 
and  nave  structured  them  reasonably,  using  sottware  tools  that  have  generality, 
transport anility ,  and  commonality  with  another  federal  health  care  agency--tlie 
Veterans  Administration. 

This  commonality  is  important  because  not  only  do  we  want  tollow-up  retro¬ 
spective  data  on  battle  casualties  in  tne  Garr:  ick-Carey  dataset,  but  we  want 
future  compatibility  with  the  v.A.  system.  Not  only  is  the  V-A.  the  toilow-up 
agency  tor  military  personnel  alter  active  duty  or  lull  military  careers,  but, 
as  all  ot  you  are  sorely  aware,  it  is  the  immediate  back-up  agency  tor  cne 
military  lieia  medical  system  in  tne  event  ot  a  combat  contingency.  So  a  great 
deal  ot  thought  and  ettort  has  gone  into  ensuring  tne  "conceptual  integrity"  ot 
the  two  systems.  The  sottware  toots  originate^  in  th*-1  V.A.,  but  they  have  been 
applied  to  the  tield  patient  care  management  problem  tirst  and  then  to  the 
registries  (civilian  and  military)  which  will  be  tne  repositories  ot  elements 
trom  tne  patient  care  record.  (The  simplified  logical  structures  ot  a  proposed 
FMF  patient  record,  the  V.A.  patient  record,  the  Garrick-Carey  Battle  Casualty 
record,  and  the  civilian  trauma  record  depicting  the  parallel  logical  organiza¬ 
tions,  are  shown  in  Tables  1-4.J  Detailed  documentation  will  De  available  in 
tlie  working  sessions. 

There  are  a  number  ot  problems  that  this  effort  has  highlighted.  First  and 
foremost,  is  the  uruency  in  agreeing  on  a  general  loyical  organization  ot  the 
patient  record.  That  is  the  vital  question.  It  it  is  not  solved,  the  situation 
win  oe  analogous  to  a  festering  wound.  i  have  long  advocated  getting  to  the 
neart  oi  tins  matter  using  voluntary  consensus  panels  sponsoreu  at  least  by  trie 
participating  Federal  health  care  agencies.  m  the  aDsence  ot  sucn  panels,  we 
nave  gone  ahead  using  the  v.A.  logical  structure  as  a  basic  framework  tor  the 
combat  casualty  record  because  it  has  the  ability  to  host  a  unitied  ambulatory/ 
inpatient  data  model  that  will  not  only  accommodate  the  needs  ot  combat  casualty 
and  general  trauma  care  but  be  compatible  with  a  record  supporting  lixed  de- 
linitive  care  taciiities.  uther  approaches  exist  and  upon  scrutiny  are  found  to 
catty  out  the  same  general  lunctions,  but  they  do  not  provide  the  commonality 
needed  in  support  ot  tne  continuum  ot  care.  The  same  logic,  and  indeed  the  same 
application  software,  cannot  be  applied  to  any  level  echelon  tacxiity  in  the 
continuum  using  these  other  approaches.  Also,  they  are  not  directly  related  to 


the  uume  ruuui'ii.  The  ^utstion  ol  the  best  logical  structure  tor  the 
patient  record  remains  to  be  answered  aet mit ively  and  quickly  by  consensus. 

it  we  yet  on  track  with  a  common  patient  record  structure,  then  the  issue 
which  must  be  addressed  is  common  lexicons,  or  dictionaries  ol  terms,  tor  the 
various  data  elements.  TRIM  1  fc>  has  been  wrestling  with  this  problem  and  is  aware 
ot  our  needs.  Proless tonal  consensus  must  be  sought.  One  major  example  is  to 
agree  on  the  lexicon  ot  terms  needed  to  describe  traumatic  injury,  both  gener¬ 
ally  and  specifically  tor  use  in  a  variety  ot  settings  and  tor  numerous  pur¬ 
poses.  ho  single  consistent  set  oi  terms  exists  to  allow  us  simply,  directly, 
and  consistently  to  describe  injuries  in  the  detail  needed  lor  care  management 
and  at  the  same  time  use  these  terms  tor  categorizing  patients  tor  analysis  and 
research.  The  problem  lies  in  the  limited  perspectives  ot  the  tramers  ot  cur¬ 
rent  standard  lexicons.  brs .  Champion  and  Sacco  have  done  battle  with  this 
issue,  as  have  we,  but  more  professional  groups  must  be  brought  together  ana  a 
consensus  attained.  The  lack  ot  a  common,  consistent  but  extensible  lexicon  ot 
data  elements  was  a  major  problem  m  designing  the  original  battle  casualty 
study,  and  urs.  Garrick  ana  Carey  made  decisions  as  best  they  could.  We  are 
glad  tney  did,  or  we  would  not  have  these  data!  Wc  can  and  must  do  better  Irom 
here  on. 

it  is  too  soon  to  report  on  what  the  data  will  show,  but  Urs.  Garrick  and 
Carey  did  give  us  an  overview  in  1971.  further  analyses  wm  include  an  addi¬ 
tional  !>,  uuU-b,  (JUU  medical  records  lrom  the  inpatient  database  at  N h KC  tor  about 
i,luu  ol  ttie  database  subjects.  br.  McCaughey  will  tell  us  more  about  tins 
tile.  Those  cases  will  have  a  common  context  and  will  show  how  the  attributes 
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Carey.  An  even  greater  challenge  will  occur  when  we  try  to  include  records  lrom 
the  V . a .  Patient  Treatment  file  to  develop  a  picture  ol  long-term  outcome. 

Another  use  ot  the  patient  records  in  the  Gat t lek-Carey  dataset  will  be  to 
try  to  formulate  case  studies  lor  dillerent  types  ot  trauma  and  to  develop  a 
method  tor  presenting  these  cases  to  student  medical  olt leers  in  terms  ot  "loads 
ot  incoming  Wounded."  This  would  allow  students  to  learn  clinical  judgment 
processes  tot  rank  ordering  priorities  and  readjusting  these  priorities  when 


circumstances  unexpectedly  change.  Again,  we  have  Ur.  Garrick  to  thank  tor 
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advocating  these  ideas.  It  is  our  intention  to  make  inquiry  into  the  database 
as  convenient  as  possible  tor  the  surgeons  wtio  will  Do  Drowsing  through  it  to 
build  such  teaching  scenarios.  Moreover,  we  must  begin  thinking  m  terms  ol  how 
to  use  tlie  t'i'U-'  casualty  cate  intoruiation  system  management  tools  in  this  teach¬ 
ing  process.  In  other  words,  we  must  learn  Dow  to  do  things  that  we  would  not 
nave  conceived  ut  doiny  it  we  had  only  a  stubby  pencil!  Thinking  about  this 
education  process  must  begin  now  while  we  are  still  experimenting  with  the 
prototypes.  bile  Cycle  Management  documents  tell  us  that  we  should  be  doing 
this,  but  we  nave  to  be  more  vigorous  than  the  phlegmatic  wording  that  emerges 
t  tom  such  documents.  At  ter  all,  tnis  is  a  medical  tool  that  we  are  building  to 
help  ail  ot  us  help  our  shipmates.  11  we  do  i t  well,  when  "pusn  conies  to  Shove" 
we  will  be  able  to  cope.  uur  hope  is  that  the  new  torm  ot  the  database  will 
give  us  help  in  the  education  ot  Hospital  Corpsmen  and  all  ot  the  prolessional 
medical  and  dental  specialties  that  will  have  a  role  in  its  use. 

i  have  given  you  a  briet  overview  oi  what  the  role  ot  the  Garr ick-Carey 
database  can  be  in  acting  as  a  torciny  tunetion  in  the  development  ot  a  powertul 
new  tool  tor  health  care  in  the  fr'MP  and  eventually  the  joint  services.  The 
vision  ol  brs.  Garrick  and  Carey  has  brought  us  tins  lar,  but  1  would  like  to 
call  attention  to  the  many  individuals  who  have  helped  the  project  atony, 
certainly  not  the  least  ot  whom  is  br.  Kalph  Kequa  who  nurtured  the  data  tapes 
When  they  were  on  the  verge  or  extinction  and  provided  them  to  us  as  th  ^no'-nix 
risen  trom  the  ashes  to  aid  m  the  evolution  ot  an  ettective  Ireld  lnlormation 
management  tool  lor  those  now  in  the  operating  torces  and  those  .  to  r 


Table  1 


Proposed  P M P  Patient  Record 

Name,  identity iny  data 
Uemoyiapinc  data 
Military  status  data 
Residence  data 


Admission  date-time  (Multiple) 

Admission  data 

Patient  stay  data 

Trans ter/dispos i t ion  data 

Patient  class  it ication  data 

Patient  status/proynos is  data 

injury  tnne/description  data 

field  and  emergency  medical  treatment  data 

IV  data 

Vital  signs  data 
Medication  data 
Lab  and  diagnostic  data 
Orders 

Problem  list 
Operative  procedures 
*1  horap  i*j  5 

Nursing  care  plans 
Nursiny/proy Less  notes 


Name,  ldentitymy  data 
Uemoytaphie  uoLa 
tiliyibili.  ty 
kesioence  data 
tse-nel  leiary  data 
Medications 
buys ical  bxams 


i'able  x 

V.  a.  Patient  Keoord 
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Ad m l ss ion  date-tune  (Multiple) 
Admission  data 
Patient  stay  data 
'lranster/disposition  data 


'1  dble  J 


uatt  J.e  Casualty  Kecord 


Name,  ldent. ity  iny  data 
Lemoyrapnic  data 
Admission  date-time 

Circumstances  ot  injury  data 

Adm 1 1 1 i ny / o 1 spos 1 1 i on 

injury  descr j pt ion/prehospi tal  care 

Kesuscita tive  care 

vital  si-  ns 

IV  uata 

Lao  data 

Cheat  tubes 

Operative  procedures 

head  and  neck  injury  data 

Liver  injury/treatment  data 

Abdomen  lnjury/treatment  data 

extremities  injury/treatment  data 

extremities  amputated 

Artery  injury/treatment  data 

f ractures/treatment  data 

Joints  injury/treatment  data 


Table  4 


Trauma  Kegistry  Keeora 

name,  luvnULyiny  data 
uomoyt'apiuc  data 
Admission  aate-nnio  (Multiple) 
tucumstaiicus  yt  injury 
Aoniission  to  kk,  hospital  admitting 
Costs  ol  care 

ratient  condition  at  scene,  injury,  enroute  care 
Prehospital  ca re/transport 
Vital  s  ly  ns 
IV  u  a  t  a 

uk  injury  assessment/treatment 
cab/x-ray,  diagnostic  procedures 
operative  procedures 
compi 1  cations 


uutcome  data 


databases  101  Analyses  ol  Combat-Re  1  ated  lujunes, 
diseases,  ana  disorders 
Cok  Brian  t>.  Mct'augliey,  MU,  b:_  n 
Naval  noaltii  Research  Center 
Ban  bieyo,  tal  lLonua 

Inree  databases  will  be  used  to  establish  the  incidence,  management.,  and 
outcome  ol  various  combat-related  diseases  ana  disorders. 

a  database  designed  to  stuuy  battle  liela  casualties  and  their  surgical 
management  was  established  by  Urs.  tarrick  and  Carey  at  tile  7U0-bed  Naval 
tuyport  Activity  hospital,  Uanang ,  'detnam,  in  iybB.  data  were  collected 
between  January  ana  June  lybb  on  2,  bUU  casualties,  z,uzl  ot  wtiicli  were  allied. 
The  database  has  extensive  i ntormation  about  the  events  prior  to  admission  at 
uaildliy  as  well  as  surgical  management  ol  the  patient.  Included  are  the  tollow- 
lny:  months  on  duty  in  Vietnam  tortain  where  the  injury  occurred,  type  ol  agent 

causing  the  wound,  description  ot  the  injury,  aays  on  operation  prior  to  the 
casualty,  admission  hematocrit,  units  ot  blood  used  at  the  end  ol  the  initial 
surgery,  type  ot  anesthesia  used,  and  administrative  disposition.  initial 
analysis  ol  those  data  were  completed  in  iy/d,  and  the  results  were  published  in 
ttie  "Report  ot  the  Bureau  ot  Medicine  and  burgery  Battle  Casualty  Meeting," 
euited  by  CAPT  Kicnard  l.  uernstine,  MC,  USN,  iy7j. 

it  is  planned  that  this  report  will  be  thoroughly  reviewed,  and  turther 
analyses  will  be  conducted  on  unexplored  areas  ot  the  database.  Additionally 
intormution  obtained  trom  the  Naval  health  Research  Center  computerized  medical 
and  service  history  tiles  will  enable  turther  analyses  ol  individuals'  health 
status  alter  leaving  Vietnam.  It!  cases  where  this  intormation  is  round,  several 
tictors  will  be  studied,  such  as  location,  date,  length  ol  stay,  and  diagnoses 
at  subsegue.it  hospitalizations;  medical  and  physical  evaluation  board  actions; 
and  uate  ol  and  reason  lor  separation  iron  service.  The  possibility  ol  obtain¬ 
ing  additional  lollow-up  data  trom  the  Veterans  Administration  will  also  be 
explored . 

Another  study  will  examine  the  incidence  and  course  ol  battle  injuries, 
psychiatric  conditions,  ana  other  diseases  and  disorders  during  the  Vietnam  era. 


inis  invt'sUgdLian  covt  t  s  all  hospital  izalioiis  Lot  Mui  uio  L'oipa  [iei  soimcl  and 
sclocLod  wLoyoi  its  oi  naval  personnel  (o.y.,  Hospital  corpsmon  ami  construction 
specialties)  during  the  period  ot  lybU  to  ly7z.  During  tin:  time  there  were 
approximately  0111,511  hospiLai  admissions  ot  all  types.  oi  tne  approximately 
nl,  uuu  Marines  in  the  uatanase,  bi,uuu  served  in  VieLnant.  The  7u,uuu  that  did 
not  serve  in  Vietnam  will  serve  as  a  control  ytou;  Analyses  will  do  conducted 
to  ueteinune  incidence  rates  tor  battle  injuries,  nonbattle  injuries,  diseases, 
anu  mental  disorders  and  to  determine  ttie  relative  risks  amony  the  various  cate¬ 
gories  ol  personnel.  This  retrospective  study  will  provide  a  basis  tor  estimat¬ 
ing  casualty  rates  (battle-  ana  nonbattle-related)  under  combat  conditions, 
evaluating  the  relative  importance  ot  a  number  ot  risk  tactors  and  determining 
tne  consequences  ot  disease  or  injury  in  terms  ot  lost  time  or  attrition  and 
subsequent  health  and  pertormanee .  The  study  also  will  contribute  to  improved 
casualty  data  collection  anu  management . 

The  tinai  database  to  be  useu  in  this  series  will  be  one  that  tocuses 
specit icaiiy  on  psychiatric  aisoiders.  it  will  be  generated  Irom  two  sources: 
case  consultations  trom  Vietnam  era  psychiatrists  and  medical  records  Irom  the 
baval  health  Research  Center  computerized  inpatient  database.  The  case  consul¬ 
tations  were  recorded  by  p&y einalt  is  ts  who  were  stationed  m  Vietnam  or  on 
hospital  ships  ort  its  coast.  They  will  provide  demoyraphic  information  as  well 
as  reasons  tor  the  consultation,  mental  status,  treatment,  and  disposition.  The 
medical  and  service  record  intorniation  trom  the  nhkC  computerized  tiles  will 
provide  an  opportunity  tor  iony-term  tollow-up.  Included  will  be  such  variables 
as  time,  location,  lenyt.fi  or  stay,  and  diagnoses  at  the  tune  ot  hospitalization; 
diagnoses  at  the  time  ot  medical  or  physical  evaluation  board  actions;  and  date 
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simulating  Nodical  Treatment  ana  bvacuation 

ol  Combat.  Casualties  witli  tiie  NfiMtb  Modela 
1’aul  u.  Richards 

C.s.  Naval  Research  Laboratory 
Washington,  U.C. 


The  model  NABhb  (Naval  Amphibious  Medical  evacuation  simulation)  was 
developed  to  provide  a  computational  tool  lor  ditlerent  medical  treatment  and 
evacuation  systems  which  could  be  used  in  future  amphibious  operations.  The 
model  demonstrates  the  sensitivity  ot  various  evacuation  systems  to  the  avail¬ 
able  resources  and  tollows  the  tiow  ol  each  patient  through  the  entire  evacu¬ 
ation  chain  which  consists  ot  land-based  and  sea-based  support  facilities  or 
combinations  ot  both.  It  accepts  any  specilied  casualty  admission  rates  and  is 
designed  to  demonstrate  the  ettect  ot  the  interdependencies  among  the  elements 
ot  the  system:  (1)  casualty  receiving  facilities,  ( z )  vehicles  used,  (J)  logis¬ 
tics,  (4)  medical  technology,  (s)  command  control  and  communications,  and  (t>) 
tactical  concepts  and  requirements.  The  model  produces  a  considerable  amount  oi 
output  data  and  does  not  require  historical  data. 


“This  presentation  was  not  planned  tor  the  PMP  Conference  but  br.  tuctiaras  was 
invited  to  discuss  the  names  model  when  its  applicability  to  Marine  Corps  combat 
casualty  care  was  recognized.  This  paper  includes  a  major  portion  ot  the  ma¬ 
terial  presented  by  br.  Richards  at  the  t'Mf  Conference.  The  paper  was  reprinted 
trom  the  Proceedings  ot  the  NATO  Conlerence  on  system  Science  in  Health  Care, 
Parts,  duly  iy7n,  with  minor  revisions.  The  development  oi  the  Names  model  was 
supported  in  part  by  the  U.S.  Navy  bureau  ot  Medicine  and  Surgery,  the  Naval 
Medical  Research  and  development  Command,  the  utiice  ot  Naval  Research,  ana  the 
ettice  ot  the  Assistant  Secretary  ot  defense  tor  Health  and  Environment.  The 
use  ot  the  names  model  tor  simulating  and  testing  medical  support  concepts  tor 
the  fleet  Marine  force  is  discussed  further  in  the  publication  "Predicting  the 
Ettectiveness  ol  Concepts  tor  future  Marine  Corps  Medical  Support  systems: 
Preliminary  Report"  by  J.  R.  Hetcner  and  P.  b.  Richards,  nkl  Memorandum  Report 
<1711,  Naval  Research  uaberatory,  Washington,  u.C.  iyai. 


This  papoL  desciibes  the  operation,  the  inputs,  and  the  outputs  ot  the 
model  and  presents  a  simulation  ot  an  evacuation  system  m  detail.  it  also 
discusses  tne  output  variables  obtained  troni  seveial  comparison  simulations. 
oeneral  Description  ol  the  NAMPA  Model 

The  hAMbb  model  is  capable  ol  simulating  various  cent igu rat  ions  oi  the 
basic  amphibious  medical  treatment  and  evacuation  chain  illustrated  in  figure  i. 
Casualty  receiving  laeilities  may  be  added  or  removed  (completely,  il  desired) 
at  any  ol  the  tacility  levels  or  echelons,  and  additional  levels  may  also  be  in¬ 
serted  into  the  model.  As  each  patient  enters  the  system,  tie  is  classified 
according  to  the  nature  and  severity  ot  his  wounds  or  illness,  by  assigning  him 
to  one  ol  7b  patient  classes.  The  7b  classes  were  defined  by  the  U.S.  Army 
Academy  ot  health  Sciences  and  correspond  to  diagnostic  codes  defined  in  the 
U.S.  Department,  ot  Detense  Disease  and  Injury  Codes.  These  patient  classes  en¬ 
compass  those  wounded  in  action  (wIa's)  as  well  as  diseased  and  non-battle 
injury  (Dwtil)  patients  and  also  include  outpatients  as  well  as  inpatients. 


8ATTAUDN  AID  STATIONS  (MSI 


CLt  A^lNG  STATIONS  (CS) 


figure  i.  basic  chain  ot  evacuation 
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in  Lfto  ivaMLS  model,  each  inpatient,  ur  admission  patient,  enlei s  t  ho  chain 
at  Uic  mould  01  cotpsm.in  level.  uut_pat  louts  ate  allowed  to  enter  at  all  levels. 
The  class  to  which  a  patient  is  assigned  determines,  to  a  large  extent,  Ins  llow 
through  the  evacuation  chain  and  tils  processing  at.  each  tacility  that  tie  enters, 
haeti  mpa  L  lent  '  s  class  deteunines  to  which  el.  three  priorities  he  will  be  as¬ 
signed:  Priority  1,  ‘urgent,’  indicates  that  the  patient  is  in  critical  condi¬ 
tion  and  must  receive  ttic  most  expeditious  attention  in  order  to  save  tils  lite; 
Priority  l,  'immediate,'  indicates  that  the  patient's  condition  is  very  serious 
and  he  must  be  treated  without  delay;  Prioiity  J,  'routine,'  indicates  that 
those  patient  is  serious  enough  to  require  admission  to  the  medical  system,  but 
requires  no  special  attention  to  treat  his  condition.  outpatient.',  are  assigned 
Priority  which  indicates  that  these  patients  may  wait  lot  treatment  until 
there  are  no  other  patients  at  a  higher  priority  requiring  commitment  medical 
personnel  ot  (treater)  resources.  bach  patient's  class  also  indicates  whether 
he  occupies  a  litter  or  ambulatory  status,  and  assigns  to  the  patient  an  ordered 
sequence  ot  medical  treatments,  called  worn  units,  which  the  patient  must,  re¬ 
ceive  belore  he  can  convalesce  and  return  to  duty.  for  each  patient,  certain 
work  units  may  be  luentitied  as  critics  i  work  units  .  that  any  delay  in 
completing  them  will  cause  death  or  prolonged  convalescent  time  because  ot 
complications.  borne  patient  classes,  more  serious  than  others,  are  assigned 
threshold  times  tor  initiating  treatment  at  the  medic  level.  It  treatment  is 
delayed  beyond  ttiese  specitied  times,  the  patient  dies.  These  critical  times 
associated  witn  the  various  patient  classes  determine  the  mortality  rate  within 
the  hAMts  model  and  allow  the  user  ot  the  model  to  observe  the  resources  and 
parameters  ot  the  evacuation  system  which  attect  ttie  mortality  rate.  The  MAMbi? 
model  was  intended  to  demonstrate  the  impact  ot  new  medical  techniques  and  ad¬ 
vanced  medical  training,  in  addition  to  technolog ical  improvements  in  transpor¬ 
tation,  health  care  tacilities,  logistics,  ana  command  control.  Tests  conducted 
witti  the  model  indicate  that  the  mortality  rate  is  quite  sensitive  to  the  selec¬ 
tion  ot  a  patient's  sequence  ot  required  work  units  and  the  allowable  delay 
Limes  tor  the  patient  to  receive  his  critical  work  units. 

At  the  medic  level.-  all  patients  undergo  triage  and  receive  first  aid  on  a 
1 i rst-in-t irst-out  basis.  Inpatients  who  survive  tins  initial  treatment  are 
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then  evacuated  L>‘  Uii1  ioji  Lot'  tuithei  Uoatmont;  ouL^aUcnls  ulc  lc  tinned  to 
diil.y  .  At  ail  tjcililioi  except  at  Lin;  medic  level,  patients  ate  treated  on  a 
priority  Lasts.  ALLt-t  undergoing  triage,  cacti  patient  receives  his  sequence  ot 
wot  x  units,  ptovtauu  upptopiiete  treaters  ate  assigned.  the  hAIhl.s  model  allows 
LlextniiiLy  in  designating  tioateis  by  luentityiny  ptelerred  and  alLotnate 
ttfdlets  tor  each  wotx  unit.  Art  expected  treatment  time  is  associated  with  each 
treater's  pertorinance  ot  a  particular  wotk  unit.  11  an  appropriate  treater  is 
not  assigned  to  the  tacility  level,  the  patient  is  stabilized  and  evacuated  to 
tile  roar.  Otherwise,  the  patient  continues  to  receive  his  ordered  sequence  ot 
work  units.  It  lie  survives  his  critical  mortality  work  unit.,  he  is  then  stabil¬ 
ized  Lor  evacuation  to  tbe  rear  unless  his  prespecitied  convalescent  time, 
tot  lowing  receipt  ot  all  ot  his  work  units,  is  less  than  the  evacuation  policy 
or  Holding  policy  which  has  been  designated  tor  ins  Lacility.  Tins  procedure  is 
not  tgllowea  at  the  hospital  (or  equivalently,  a  tasualty  receiving  ship),  which 
is  considered  to  be  the  linal  tacility  level  in  the  evacuation  chain  prior  to 
evacuation  trom  the  combat  zone.  At  the  hospital,  patients  receive  all  ol  their 
required  work  units  betore  being  evacuated.  At  a  battalion  aid  station  ana  a 
clearing  station,  however,  each  patient’s  convalescent  time,  which  is  specilied 
on  his  admission  and  may  be  extended  it  certain  work  units  are  not  received  in 
time,  is  constantly  compared  to  Lite  evacuation  policy  at  his  particular  tacit- 
i  ty .  it  it  should  exceed  the  evacuation  policy  at  any  time,  he  is  stabilized 
and  evacuated  to  the  rear,  provided  he  has  received  his  critical  mortality  work 
unit. 

It  a  patierP  is  able  to  receive  all  ot  his  required  work  units,  and  it  his 
convalescent  time  does  not  exceed  the  evacuation  policy  at  Ins  tacility,  he  will 
enter  a  convalescent  ward  ana  return  to  duty  trom  that  tacility  it  the  convales¬ 
cent  bed  capacity  is  sutticient.  Ucnerwise,  he  will  be  stabilized  and  evacuated 
turther  to  the  rear.  'two  ot  the  tactors  which  cause  a  patient  to  be  evacuated 
(treaters  and  bed  capacity)  are  measures  ol  the  resources  ot  the  evacuation 
chain;  the  third  (evacuation  policy)  is  a  command  policy. 

The  order  in  which  these  tactors  enter  a  patient's  processing  within  the 
hAbhs  model  is  considered  to  be  loyical--it  necessaLy  treaters  are  not  assigned, 
the  patient  must  go  elsewhere  tor  treatment;  once  his  critical  work  units  are 
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rocc).”od  ana  ho  can  be  moved  saLely,  lie  should  be  evacuated  as  suon  as  possible 

1L  it.  is  Known  unit  he  must  be  evacuated  anyway;  tmally,  it  tils  laeii’.Ly  lias 

enough  convalescent  beds  allocated,  and  it  his  convalescent  time  tails  with  in 
the  evacuation  policy  ol  the  InciiiLy,  he  should  be  retained  at  this  tacility 

and  returned  to  duty,  and  not  evacuated  lm  tliei  to  the  teat  . 

lhe  iNAMns  model  is  'driven'  by  various  pat  ante  to  is  t  or  inputs,  which  uc- 
sctibe  the  resources  and  the  oi>erat  1011a  1  environment  ot  the  medical  evacuation 
system.  These  inputs  consist  ot  operational  (tactical)  inputs,  such  as  the 
spacing  ot  taciiities,  the  number  and  arrival  rate  ot  casualties,  and  distri¬ 
bution  ol  patients  among  patient  classes;  physical  resouices,  mcluumy  the 
numbers  ot  casualty  receiving  taciiities  ana  evacuation  vehicles,  the  numbers 
and  types  ot  medical  personnel  (treaters)  assigned,  tne  convalescent,  bed 
capacity,  ana  the  capacity  ana  speed  ol  evacuation  vehicles;  medical  technology 
inputs,  such  as  patient  class  descriptions,  priorities,  ambulatory  or  litter 
status,  required  work  units,  pretorrod  and  alternate  treaters  and  treatment 
times,  allowable  delay  times,  convalescent  times,  stabilization  times  and 
evacuation  threshold  times;  ana  command  and  control  inputs,  which  include  the 
evacuation  policy  lor  each  tacility,  the  patient  entry  facility  following 
evacuation  from  the  meoic,  and  the  number  ol  nonurgent  casualties  that.  Lr.iyyets 
a  request  tor  an  evacuation  vehicle. 

The  NANi.b  model  computes  and  prints  daily  and  cumulative  statistics,  at  tne 
end  ot  each  simulated  day.  These  output  data  provide  the  model  user  witn  a 
quantitative  method  ot  observing  various  measures  of  tne  ef  l.oct  iveness  ot 
specific  medical  evacuation  systems.  This  permits  the  relative  comparison  of 
dilierent  evacuation  systems  and  also  shows  the  sensitivity  ol  an  evacuation 
system  to  Lhe  various  design  parameters  or  inputs.  The  output  data  include 
measures  of  patient  dispositions,  such  as  the  number  who  die,  who  return  lo 
duty,  who  ate  evacuated,  and  who  remain  at  each  facility,  together  with  patient, 
location  at  time  ol  deatn--in  treatment,  treatment  queue  or  evacuation  queue  ,it 
a  tacility,  or  in  transit  from  one  tacility  to  another  tacility;  Lost,  time  due 
to  injuries  anu  illness,  incluciny  time  spent  in  the  system  by  those  who  are 
returned  to  duty,  time  spent  in  treatment  and  evacuation  queues,  the  number  ot 
patients  whose  convalescent  time  is  increased,  convalescent  time  associated  with 
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patients  who  or-Ler  convaJescenL  boas  or  wno  ate  e  vucuuLed ,  ana  Lite  number  ot 
pat’ cuts  evacuated  trow  Lite  operational  aiea  because  thou  Loiivan'ScunL  times 
exceed  Lite  evacuation  policy,  ui  because  ol  tile  shortage  ol  convalescent  boas; 
resouice  utilization,  mcluuiny  convalescent  beu  occupancy  at  each  lability  ana 
tne  utilization  ot  evacu.il  ion  vehicles;  anu  resource'  r eyu  l  l  onients  ,  such  as  con¬ 
valescent  beds,  stabilization  beds,  and  evacuation  vehicles. 

tv  AM  t  s  Mogul  Application 

To  illustrate  the  applicability  ot  the  NAMts  model,  six  ditterent  meoicdl 
evacuation  systems  were  simulated  using  the  model-  in  each,  simulation,  all  but 
one  ot  two  ol  the  input  parameters  were  held  constant,  in  order  to  observe  the 
ellect  ot  changing  spocitic  design  parameters.  The  parameters  that  were  varied 
induced  the  evacuation  policy,  the  number  ol  surgical  teams  at  the  hospital, 
the  number  ol  convalescent  beds  at  tne  hospital,  and  the  number  ol  ambulances 
located  at  the  battalion  aid  stations.  Two  additional  evacuation  systems  were 
simulatea--one  in  which  thoie  wore  no  clearing  stations,  anu  one  in  which  all 
helicopters  were  replaced  by  ambulances . 

The  medical  evacuation  system  simulation  used  as  the  baseline  lor  compara¬ 
tive  analysis  was  tie  signed  to  support  a  Marine  Corps  combat  division  ana  used 
actual  battle  casualties  recorded  during  the  Chosin  Kesorvoir  Campaign  in  Korea 
m  lybu.  ah  six  simulations  used  the  same  battle  casualty  data,  which  totalled 
over  J ,  b U U  admission  patients  dutniy  a  lb-day  combat  period.  in  addition, 
approximately  ldu  outpatient  casualties  entered  the  system  each  uay.  In  the 
base-line  simulation,  Jt>u  medics  supported  the  combat  lorces  in  the  battle  zone 
(see  Figure  1).  These  medics  were  unitormly  distributed  atony  the  Thun;  ten 
were  assigned  to  each  ot  Jo  evacuation  terminals,  or  landing  zones.  bach 
landing  zone  was  linKed  to  tne  hospital  via  an  intermediate  has  and  Cs.  There 
were  nine  has's,  three  Cb's  anu  one  hospital;  the  hospital  supported  the  three 
Cs's,  each  cs  supported  three  uaj's,  and  one  each  hah  supported  lour  landing 
zones.  The  base-line  simulation  contained  no  casualty  receiving  ships.  In  the 
baseline  simulation  each  Cs  nad  ou  convalescent  bees,  the  hospital  hau  zuu,  ana 
none  was  allocated  to  the  medic  or  HAS  level;  two  surgical  teams  were  assigned 
to  each  Lb  ana  also  to  the  hospital,  with  none  .it  the  medic  or  bAb  level;  six 
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ambulances  were  assignee  to  me  hospital,  three  to  each  ts,  one  to  each  tins,  jim 
none  at  the  medic  level;  1  u  hellcopteis  Wei  e  assigned  to  the  medevuc  pool;  ana 
1  malty,  the  evacuation  policy  )  h  totce  at  the  hospital.  was  lb  days,  at  each  c'6 
Liii.ee  uuys,  ana  was  zero  days  at.  t  tie  medic  ana  pas  levels.  These  inputs  were 
vaiiea  gut  iny  the  six  eotitpa  i  isons  simulations.  (JLliel  inputs,  winch  describe  Lite 
patient  classes,  the  woi K  units,  preterreu  ana  alternate  Lreateis,  and  delay 
times,  are  uescribeu  in  detail  in  the  MAM Lb  model  program  documentation. 

Hie  three  pi  liicipal  measures  ot  patient  dispositions  —  t  tie  number  returned 
to  duty  (Ktuj,  tile  number  evacuated  (I:- VAC),  aim  ttie  number  wtio  died  throughout 
the  Ib-uuy  combat  period— ate  listed  in  Table  1  tor  the  six  compar ison  simula¬ 
tions.  as  one  woulu  expect,  the  mortality  rate  drops  when  Lite  number  ot  sur¬ 
geons  at  the  hospital  increases  (simulation  z)  ana  rises  when  the  helicopters 
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Table  1.  i’dtient  dispositions,  expressed  as  percentages  ot  total  number  ot 
casualties  entering  system  through  lb-day  combat  period 


are  replaced  by  slower  ground  ambulances  (bi mulat ion  4).  Increasing  the  number 
ol  hospital  beus  (simulation  z)  increases  the  number  returned  to  duLy  (k'i'Li)  and 
decreases  the  number  evacuated  l torn  ttie  system  (LVAC),  but  this  improvement  over 
ttie  base-line  simulation  (simulation  1)  diminishes  when  Lite  hospital  evacuation 
policy  is  lengthened  (simulation  3).  The  reason  tor  this  is  that  the  hospital 
convalescent  beus  were  Lully  occupied  by  Lite  enu  ol  Llio  seconu  day  ol  combat,  so 
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that  further  admissions  hau  to  wait  tor  vacancies  to  occur.  The  longer  evacua¬ 
tion  policy  ot  simulation  1  reduced  the  rate  at  which  vacancies  occurred,  thereby 
denying  admission  to  more  casualties,  torcing  them  to  be  evacuated  Iroin  the 
combat  zone-  unco  they  leit  the  combat  zone,  they  could  not  be  returned  to  duty, 
simulation  a  shows  the  importance  oi  the  convalescent  beds  at  the  clearing  sta¬ 
tions.  When  the  iwu  convalescent  beds  allocated  to  the  tnree  clearing  stations 
were  removed,  casualties  who  would  otherwise  have  returned  to  duty  trom  the 
clearing  stations  were  torcao  to  go  to  the  hospital.  since  that  facility  was 
already  tilled  to  capacity,  these  casualties  had  to  be  evacuated  trom  the  combat 


figure  2  shows  how  the  NAMfcb  model  can  be  used  to  study  the  combined  ettect 
ot  the  evacuation  policy  and  convalescent  bed  capacity  on  the  convalescent  bed 


Figure  2.  Baseline  simulation  of  convalescent  bed 
requirements,  capacity  and  occupancy. 
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occupancy,  wli i  <:h  is  a  measure  ol  the  number  ol  patients  to  be  leturncd  to  duty. 
To  determine  cuiiva  ieseent  bed  requirements,  the  NAMt-.s  model  records  the  number  ot 
patients  who,  upon  receipt  ot  all  ot  tlieir  required  work  units,  have  convalescent 
times  which  do  not  exceed  the  evacuation  policy  at  their  facility.  Ai L  ol  these 
patients  will  be  allowed  (by  the  evacuation  policy)  to  recuperate  at  their  facil¬ 
ity  ana  subsequently  return  to  duty  provided  the  bee  capacity  is  suit icient. 
Consequently  these  patients  establish  the  bed  requirements  at  the  facility. 
Clearly  the  convalescent  bed  occupancy  cannot  exceed  either  the  convalescent  bed 
capacity  or  the  convalescent  oed  requirements.  These  last  two  factors  are  inde¬ 
pendent  ol  each  other.  '‘lie  upper  curves  ot  figure  2  show  that  in  the  base-line 
simulation,  the  hospital  convalescent  bed  requirements  dictated  by  the  lb-day 
evacuation  policy  overtake  the  xUb  bed  capacity  prior  to  the  second  day  ol 
combat.  The  only  way  to  increase  the  bed  occupancy  is  to  increase  the  bed  ca¬ 
pacity.  tven  it  that  cannot  be  done,  however,  a  shorter  evacuation  policy  would 
have  ttie  ettect  ot  returning  more  patients  to  duty,  because  it  would  result  in  a 
higher  turnover  rate  in  the  convalescent  ward.  by  contrast,  the  lower  curves  ot 
figure  Z  show  that  the  combined  ltiu-bed  capacity  at  the  three  clearing  stations 
exceeds  the  requirements  imposed  by  the  J-oay  evacuation  policy.  in  this 
situation,  a  longer  evacuation  policy  would  make  more  efficient  use  Ol  the  bed 
capacity . 

The  present  discussion  demonstrates  ttiat  the  model  is  an  effective  (and 
inexpensive)  device  tor  planning  and  studying  combat  zone  medical  care  systems 
together  with  the  requirements  those  systems  impose  on  supporting  medical, 
transportation,  and  logistics  tacilities. 
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uental  Care  lot'  Combat  Casualties 
LCL)K  Mark.  C.  Diehl,  DC,  U.SN 
Naval  Cental  Kesearch  Institute 
Creat  bakes,  Illinois 

The  principal  role  ol  dental  service  to  the  lield  loree  is  to  contribute 
toward  enhanced  operational  readiness.  The  objective  ol  this  service  is  to 
prevent  dental  emergencies  in  the  lield  and  to  effectively  treat  those  which  do 
occur  so  that  the  patient  can  be  rapidly  returned  to  duty  in  the  lield.  Thus, 
the  primary  emphasis  ot  dental  service  is  the  reduction  ot  noncombat  dental 
casualties.  bitorts  in  the  area  ace  typically  a  garrison  lunction  and  cannot  be 
considered  as  combat  casualty  treatment  or  combat  dentistry. 

in  tiie  scenario  under  consideration,  treatment  ol  maxillo-lacial  wounds  is 
the  primary  locus  ot  combat  dentistry.  lnlormation  needs  lor  ettectlve  manage¬ 
ment  ol  tiie  maxilio-tacial  casualty  appear  to  be  well  met  by  the  projected  auto¬ 
mated  casualty  medical  record  and  its  data  structure.  Trom  the  oral  surgical 
viewpoint,  there  is  a  need  to  record  dosages  tor  ail  administered  medications, 
especially  local  anesthetics.  There  is  also  the  need  to  provide  lor  epine- 
phrine/vasoconstrictor-contaimng  local  anesthetics. 

The  combat  casualty  information  system  must  perlorm  well  across  tiie  spectrum 
ot  potentially  chaotic  events.  Casualty  treatment  experiences  revealed  in  this 
conference  indicate  that  simultaneous  treatment  ot  multiple  casualties  will  be  a 
common  event.  Keruoval  ot  battle  gear,  clothing,  and  identity  tags  otten  accom¬ 
panies  treatment  ol  these  casualties.  There  is  potential  tor  contusion  ot  casu¬ 
alty  identity  in  such  events.  Currently,  the  most  convenient  physical  link 
between  the  casualty  ana  tnc  electronic  identity  tag  is  by  dental  comparison. 

Algorithms  tor  matching  dental  attributes  on  both  electronic  records  and 
oral  examinations  were  developed  several  years  ago  at  the  Naval  Uental  Kesearch 
institute  (1).  More  recently,  similar  approaches  have  been  perfected  by  the  army 
Institute  ot  Dental  Kesearch  ( ^ ) .  An  abbreviated  dental  record,  containing 
current  dental  data  sufficient  tor  these  automated  matchmy  algorithms,  would 
require  approximately  iuu  characters  usiny  binary  data  compression.  This  record 
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could  be  Kept  current  through  updating  at  garrison  as  dental  treatment  or 
iduntitication  ot  subsequent  disease  changes  ttie  dental  status. 
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A  proposed  data  layout  tor  the  dental  lield  in  the  combat  medical  record  is 


Lollowy : 
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a  mute  detailed  dental  record,  suitable  tor  routine  garrison  use,  wouid  require 
an  additional  2bU-t  characters.  Also,  use  or  a  variable  length  record  with  data¬ 
base  operation  would  alter  data  content  and  volume. 
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Surnm aries  of  Technical  Work  Group  Discussions 


Session  A:  Prototype  SoLtware  Systems 
William  M.  Puyli 


The  work  group  began  with  a  review  ot  alternatives  to  the  rield  Medical 
Card  by  LCDk  Micliael  Conyleton.  There  was  general  agreement  that  r.lie  existiny 
card  is  inadequate,  but  a  variety  ot  opinions  were  expressed  about  the  best 
method  tor  correcting  the  card's  det  ici‘'ncies .  In  addition,  it  was  pointed  out 
that  there  are  NATO  agreements  which  specity  that  certain  data  are  to  be  con¬ 
tained  on  a  medical  card.  It  was  indicated,  however,  that  much  ot  the  data 
required  by  these  agreements  was  not.  intormation  needed  tor  casualty  treatment 
and,  therelore,  was  one  ot  the  tactors  that  limits  the  usetulness  ot  the  present 
card.  It  was  noted  that  the  Army  apparently  avoided  this  problem  by  not  using  a 
Field  Medical  Card  at  all.  Instead,  the  lirst  place  the  Army  would  record 
medical  data  on  a  casualty  would  be  in  the  ambulance  when  the  casualty  was  being 
evacuated  rearward,  and  in  the  ambulance  a  digital  command  terminal  would  be 
available  to  record  data  electronically.  however,  the  Marines  state  that  they 
do  not  plan  to  use  vehicles  at  tne  Forward  edge  ot  the  battle  area  in  the  same 
way  that  the  Army  is  planning  to  do.  As  a  result,  it  was  telt  that  devices  such 
as  a  command  terminal  may  not  oe  available  and  tnat  tne  Marines  snould  still 
plan  to  have  some  type  ot  paper  or  hard-copy  record  ot  the  initial  treatment. 
Moreover,  a  hard-copy  record  provides  a  back-up  system  in  the  event  ol  AbF  tail- 
ure  or  exposure  to  electro  magnetic  pulse.  Because  most  ot  the  discussion  was 
concerned  more  with  the  mode  o£  data  collection  than  with  the  specific  data  that 
were  to  be  collected,  it  was  noted  that  the  approach  that  had  been  taken,  where¬ 
by  the  data  needs  tor  each  echelon  ot  care  were  identified  first  and  development 
or  the  best  method  for  capturing  the  required  data  was  to  be  performed  as  a  sep¬ 
arate  step,  was  very  appropriate  and  should  be  continued.  Finally,  with  respect 
to  developing  a  new  manual  field  Medical  Card,  it  was  suggested  that  the 
problems  resulting  irom  attempts  to  accommodate  the  natu  agreements  could  be 
averted  by  changing  the  instructions  that  Implement  the  agreements. 

The  second  topic  discussed  concerned  the  automation  ol  sick  call  functions 
in  a  field  environment.  It  was  pointed  out  that  in  the  Marine  Corps,  sick  call 
is  conducted  at  the  Battalion  Aid  station  (bas),  but  accotdmy  to  the  system 
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design  that  hau  buen  Oiscussudi  the  raictoprocusaor  Lor  managing  medical  mlor- 
mation  would  be  placed  one  echelon  further  back — at  the  Medical  Company.  Thete- 
lore,  the  primary  processor  would  not  be  available  tor  sick  call  management .  At 
this  point  the  opinion  was  expressed  that  sick  call  was  ot  tactical  importance 
arid  should  be  automated  it  possible.  It  was  suggested  that  one  ot  the  hand-held 
devices  might  be  used  in  this  capacity. 

The  above  discussion  also  served  to  highlight  an  inconsistency  between 
Marine  Corps  doctrine  and  the  proposed  system  design.  According  to  Marine  Corps 
doctrine,  medical  records  are  maintained  at  the  BAS,  and  in  the  proposed  system 
the  medical  intormation  management  would  be  conducted  at  the  Medical  Company. 
It  was  noted  that  it  is  technologically  possible  to  produce  duplicate  tiles  ot 
electronically  stored  data  and  thus  medical  records  could  be  maintained  botn  at 
the  BAS  and  the  Medical  Company.  However,  this  concept  was  rejected  because  it 
was  telt  that  such  a  system  would  result  in  multiple  versions  ol  the  record  lor 
a  single  patient--some  ot  which  might  be  current  and  others  out-ot-date.  'To 
solve  this  problem,  it  was  proposed  that  the  Held  medical  record  be  carried  by 
each  individual  as  part  ot  the  intormation  on  the  electronic  data  tag.  Then  it 
would  not  matter  whether  the  Marine  was  at  the  BAs  or  at  the  Medical  Company  — 
his  medical  record  would  be  available. 

It  the  data  tag  is  used  to  hold  the  entire  tield  medical  record,  then  the 
storage  ot  intormation  on  ic  must  be  caretully  managed  so  that  all  the  data 
available  can  be  accommodated.  Thus  it  was  suggested  that  variable  length 
records  and  modern  database  management  techniques  should  be  used  it  possible. 
Then  storage  space  would  be  occupied  only  by  positive  findings.  Tor  example, 
space  would  not  be  reserved  tor  a  series  ot  shots  that  were  not  given,  but  a 
list  ot  unlimited  length  could  be  maintained  on  the  shots  that  had  been  admin¬ 
istered.  The  ensuing  discussion  dealt  with  the  capabilities  ot  the  media  being 
evaluated  by  t.he  Army  tor  the  soldier  data  tag  and  whether  tnat.  device  could 
support  advanced  storage  schemes.  Those  present  who  had  used  the  media  stated 
that  there  should  be  no  problem  with  storing  data  in  any  fashion  desired. 

discussion  ot  different  methods  ot  data  storage  gave  rise  to  questions 
regarding  the  compatibility  among  intormation  systems.  At  this  point  a  rep¬ 
resentative  from  iNAVMAbsu  was  asked  to  review  the  shipboard  Nontactical  Auto- 
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muted  Data  Processing  (SNAP)  program  so  that  the  working  group  would  have  a 
speeitic  example  ot  another  system  with  which  a  1 leld  medical  system  should 
interlace.  the  SNAP  review  revealed  tiiat  the  overall  program  consists  ot  two 
parallel  etlorts — SNAl'-l  lor  large  ships  and  SNAP-11  Lor  tile  smaller  ship.',  in 
the  Navy.  The  tunctions  presently  pertormed  by  these  systems  include  adminis¬ 
tration;  supply,  financial,  and  maintenance.  Some  medical  tunctions  are  per¬ 
tormed  by  SNAP  as  part  ot  tile  administrative  module(  but  this  is  only  a  minimal 
ettort  anu  does  not  constitute  a  Lull  medical  recordkeeping  system.  However, 
ttie  Mission  Elements  Need  Statement  (MSNS)  that  lias  been  approved  tor  SNAP  does 
contain  the  requirement  to  develop  shipboard  medical  tunctions.  To  satisty  this 
requirement,  specit ications  must  be  documented  ;  or  ttie  tunctions  to  be  per- 
tormea.  Then  those  speciL ications  must,  be  given  to  SNAP  personnel  and  the 
resource  sponsor  must  be  iaentitied.  Therefore,  the  capability  tor  interlacing 
snap  and  the  combat  casualty  system  can  be  facilitated  by  developing  functional 
specifications  tor  SNAP  that  include  tiie  need  to  interface  with  combat  casualty 
care . 

With  respect  to  developing  interfaces  between  systems,  it  was  noted  that  we 
must  not  lose  sight  ot  the  tact  that  the  first  priority  is  tc  develop  a  field 
medical  system  and  interfacing  with  external  systems  could  be  considered  a  Phase 
Two  ettort.  In  the  meantime,  interlacing  could  be  accomplished  the  same  way 
that  it  is  presently  done--by  sending  hard-copy  reports  from  one  place  to 
another.  Then,  at  a  later  time,  electronic  methods  could  be  devised  for  passing 
messages.  it  was  suggested  that  system  compatibility  could  be  promoted  if  some 
standards  could  be  agreed  upon.  tor  example,  standardized  coding  schemes 
already  used  by  TKiMIS  could  be  adopted  for  all  other  medical  .information 
systems.  ur,  a  common  language  could  be  used.  Members  of  the  working  group 
felt  that  standard  coding  conventions  may  be  beneticial,  but  a  common  language 
was  not  critical  tor  interfacing  systems.  finally,  it  was  suggested  that  it  a 
system  prototyping  approach  were  adopted,  then  system  compatibility  would  be 
assured.  it  was  argued  that  prototyping  might  be  preferred  because  prototyping 
has  a  history  ot  producing  workable  systems  in  a  timely  fashion. 

The  Trauma  Score  that  had  been  described  during  the  paper  sessions  was 
discussed  briefly.  Participants  generally  felt  that  the  Trauma  Score  had  merit 
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although  they  aid  admit  it  could  be  abused.  It  the  score  was  used  to  dictate 
actions  and  tunctiohed  as  the  decision  maker,  then  that  would  be  an  abuse  ot  the 
index.  however,  it  was  agreed  that  the  Trauma  score  could  be  a  valuable-  tool  in 
the  Hold,  especially  lor  personnel  with  limited  medical  training  or  experience. 
Corpsnien  could  reter  to  the  Trauma  Score  in  the  same  manner  they  would  use  other 
medical  indices  and  look  to  it  lor  guidance  when  mere  experienced  help  was  not 
available.  Also,  because  the  Trauma  score  does  provide  a  method  lor  quantity  mg 
the  severity  ui  a  casual iy,  it  is  considered  to  have  utility  101  casualty  man¬ 
agement,.  finally,  it  was  noted  that  the  Trauma  Score  represents  only  one  ot 
many  functions  that  can  be  pertormed  on  the  data  that  are  gathered  using  a 
mi croprccessoi  in  the  Held.  Other  tunctions  that  could  bo  pertormed  include 
computer-aided  diagnosis,  medical  regulating,  personnel  accounting,  supply/re- 
supply,  and  idemiology/teaching. 

when  the  question  oJ:  system  security  was  raised,  it  was  answered  quickly, 
it  was  pointed  out  that  any  corpsman  or  physician  who  should  have  access  to  the 
system  could  have  an  access  code  entered  onto  his  own  data  tag.  Any  authorized 
person  could  gain  access  to  the  system,  then,  by  simply  turning  it  on  and 
inserting  his  own  data  tag  into  the  reader. 

The  session  concluded  witii  the  observation  that  no  system  can  be  deployed 
into  the  Held  unless  the  input  required  by  the  user  in  the  Held  is  repaid  with 
output  needed  by  the  Held  user. 


Session  ii:  Hardware  and  beta  Capture  Devices 
franklin  K.  dorfcaL,  l'n.u. 


J  lie  technical  work  group  was  represented  by  those  who  initiate  care  ol  tlie 
combat  casualty  at  fcchelon  1  and  know  the  problems  that  would  be  laced  by  any 
equipment  tor  medical  intormation  in  this  least  controlled  environment.  'there 
were  experts  in  the  latest  technology  ot  computer  devices  who  could  assist  in 
the  description  ot  the  hardware  capabilities.  finally,  the  Navy,  Army,  and  Air 
force  were  represented  by  at  least  one  person  knowledgeable  in  that  particular 
service's  medical  intormation  and  hardware  objectives.  While  all  ot  these 
people  had  spool tic  statements  to  make  relative  to  their  expertise,  what  was 
discussed  and  what  is  reported  here  represents  opinion  and  not  otticial  policy. 

The  discussion  lirst  started  by  trying  to  identity  at  what  level  electronic 
or  automated  recordkeeping  could  oe  initiated.  The  harshness  and  the  haste  ot 
the  environment  was  the  main  consideration  dictating  where  any  sophisticated 
equipment  could  be  placed.  it  was  noted  that  due  to  dilterent  battle  tactics, 
no  single  location  would  serve  tor  all  three  services.  The  Army  anticipates 
terminals  working  with  ttie  medical  record  at  the  level  ot  the  battalion  aid 
station.  They  also  plan  to  provide  ambulances  with  comparable  equipment. 
According  to  Marine  Corps  ..  adical  operations,  major  additions  to  the  combat 
medical  record  as  well  as  the  environment  would  not  allow  successful  use  ot 
computers  until  tchelon  Hi. 

Power  aria  equipment  tailure  were  a  major  concerns.  Wherever  any  system 
would  be  located,  duplicate  systems  and  power  tailure  protection  would  be  re¬ 
quired  as  a  back-up.  This  might  mean  duplication  ot  hardware  but  not  neces¬ 
sarily  two  parallel  systems. 

All  three  services  participated  in  the  debate  on  the  appropriateness  of 
something  like  the  toldier  bata  Tag  lor  use  as  a  portable  medical  record.  The 
Air  force  is  just  finishing  tests  on  the  Datakey  as  a  portable  electronic 
identil ication  device  in  Korea,  so  they  are  concerned  witn  the  same  problems. 
They  are  also  looking  at  devices  other  than  the  batakey.  ut  the  devices  known, 
the  consensus  was  that  semiconductors  on  a  plastic  card  ol  the  bank  card  style, 
like  that  tested  in  the  KAPtby  project,  was  not  durable  enouyh.  The  laser  card 
has  a  greater  capacity  than  the  largest  Data  Tag,  but  with  the  current  technol- 


oy;  ,  it  is  nut  icwriLcabio.  Thu  ldtct  card  would  be  good  toi  archiving  histor¬ 
ical  foconis  but  nut  lot  a  combat  casualty  tocotcJ.  it  was  ayioed  upon  that  the 
soldier  Uata  Tag  provided  the  reliability  ana  capacity  necessary  tor  a  portable 
medical  record  lor  casualty  care. 

As  a  reiteration  ot  reliability  and  capacity,  we  were  told  that  the  uata 
Tag  could  be  encapsulated  with  a  material  winch  would  survive  in  circumstances 
more  severe  than  that  in  which  the  conventional  dog  tag  would  survive.  as  tor 
capacity,  encoded  casualty  data  was  projected  to  occupy  loss  than  1 0  ot  the 
space  ot  tho  tag  currently  under  test  by  the  Army. 

because  oi  the  potential  ot  the  tag  as  a  portable  database,  it  was  stressed 
that  its  use  tor  medical  purposes  was  secondary.  The  major  application  would  be 
lor  personnel  data,  and  this  presented  some  serious  problems  tor  standardization 
oi  such  a  device  throughout  the  military.  because  ot  dilterent  organizational 
and  information  needs,  it  would  appear  to  be  impossible  that  all  the  iniormat-ion 
on  the  tay  would  be  the  same.  Rather  than  having  three  devices,  it  was  sugges¬ 
ted  that  tiie  mechanical  and  electrical  design  and  information  format  be  stand¬ 
ardized,  but  that  tiie  data  be  allowed  to  tollow  the  requirements  ot  eacli  ser¬ 
vice.  Communication  ot  data  trom  one  service's  bata  Tag  to  another  service's 
computer  system  would  be  by  software  translators  in  the  computer.  This  is  a 
somewhat  contusing  but  important  point.  It  means  that  an  Army  Soldier  Uata  Tag, 
tor  instance,  would  tit  and  be  electrically  compatible  with  a  Navy  reader,  but 
that  tiie  location  ot  tiie  information  and  tiie  Rinds  ot  information  on  the  Tag 
would  not  be  tiie  same  as  on  a  Navy  uata  'Tag.  This  means  that  only  a  single 
reading  device  would  be  needed,  but  that  each  service  can  decide  what  is  on  the 
tay  according  to  its  needs. 

it  was  suggested  and  not  objected  to  by  those  present  that  there  be  some 
sort  ot  joint  service  agreement  on  the  mechanical,  electrical,  and  information 
tormat  ot  a  device  like  the  Soldier  Data  lag.  This  decision  should  be  made  in 
the  near  tuture  by  some  jointly  represented  committee. 

The  work  by  the  Army  at  fort  Benjamin  Harrison  is  the  most  advanced  to 
date,  and  tiie  leeiiny  was  that  it  would  be  reasonable  to  use  that  experience  in 
any  combat  casualty  information  system  tor  the  IMF , 


Security  ot  the  l  ntornut  ion  was  discussed  brietly.  With  a  Ua  t.a  Tag  having 
so  in -a  compu  tel  (.lower  within  it.,  a  "smart  eaid,"  security  systems  could  be  built 
into  the  Leading  ot  the  dara.  Security  then  becomes  a  problem  ot  program  or 
sottware  design  with  access  levels  ana  lntonnat ion  controlled  or  erased  by  codes 
i rom  outside. 

it  any  hardware,  either  card  or  computer,  is  to  be  used  by  combat  person¬ 
nel,  it  should  tlrst  be  tested  m  a  hospital  to  identity  any  potential  problems, 
it  should  also  be  continuously  used  so  that  it  is  not  a  new  experience  when 
1.  list  encountered  by  a  eorpsman  in  the  tield.  It  such  a  device  is  too  expensive 
wnen  mace  tor  tielu  use,  it  could  perhaps  be  an  item  that  is  used  while  on 
active  duty,  returned,  and  then  issued  again,  or  there  might  be  uitlierent  ver¬ 
sions,  depending  on  the  anticipated  exposure,  with  a  lull  military  specit ication 
device  tor  tield  use. 

ine  corpsmen  present  stressed  that  it  any  system  tor  automated  recording 
were  to  be  successtul,  and  it  it  were  to  be  used  at  tchelon  111  or  earlier,  it 
should  not  rely  on  Keyboard  data  entry.  other  terms  ot  data  entry  were  dis¬ 
cussed,  voice  entry  being  ot  particular  interest.  A  suggestion  was  made  that  to 
overcome  tne  problems  ot  teaming  the  voice  recognition  equipment  to  a  particu¬ 
lar  eorpsman,  he  could  carry  a  ditterent  data  lag  which  would  not  only  allow  nun 
access  to  the  computer,  but  also  carry  coding  necessary  to  use  his  voice  tor 
data  entry. 

war  code  reading  was  deemed  acceptable  tor  short  data  strings  as  a  reliable 
ana  rapid  input  scheme  even  under  adverse  conditions. 

input  ot  the  timing  ot  an  event  was  noted  as  important  to  the  care  ot  the 
casualty,  but  no  solution  was  proposed  that  would  worK  at  the  level  ot  bchelon 
t,  other  than  training  the  eorpsman  to  write  down  the  time. 
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session  C :  Combat  Casualty  batubases  and  liauma  Cate 
frank  C .  cat  lanu,  fh.b. 

The  Combat  Casualty  Cate  and  databases  WorK  Croup  Had  as  its  objective  the 
determination  ot  tbe  1 11L  or  mat  ion  needed  to  provide  the  best  possible  medical 
cate  tor  combat  casualties  m  Lite  fleet  Mar  ine  totco  ( f  Mf )  . 

borne  issues  unresolved  at  previous  contetences  on  this  topic  were  discussed 
in  depth.  bpeeitic  data  items  to  be  collected  at  each  echelon  level  Were 
reviewed  at  Litis  session,  and  recommendations  were  made.  The  tollowmy  are  some 
observations  and  the  recommendations  ot  tlie  Wort  Croup. 

I .  ceneidi  observations 

a .  future  combat  scenarios  are  expected  to  flitter  trom  Vietnam  with 
respect  to  ait  support  tor  medical  evacuation.  Koutine  evacuation  time 
tor  casualties  may  increase  to  lour  to  six  Hours  because  oi  greater  use 
o':  highly  mobile  torces  with  less  air  support. 

b.  The  Vietnam  experience  showed  tlie  high  etticacy  ot  battle  casualty 
management  at  the  hospital  level;  therelore,  improvements  in  combat 
casualty  survival  are  ciepenuent  on  prehospital  casualty  management 
procedures . 

C.  There  is  a  lack  ot  intormution  on  casualties  that  do  not  survive  to 
t-cholons  Hi  and  IV. 

Li .  tvaeuation  decisions  are  as  ol.  ten  tactical  in  nature  as  they  are 
medical,  and  there  is  a  lack  ot  inlormation  on  evacuation  decisions 
prior  to  fcchelons  lit  and  IV. 

b.  only  data  important  in  clinical  management  aie  likely  to  be  collected 
by  corpsmon  m  the  Liela. 

I I ,  Kecumme ndat  tons 

A.  bchelon  i 

1.  An  alternative  to  the  present  field  Medical  Card  (form  uu  llou), 
which  is  unduly  complicated  and  impractical  lor  tield  use,  is 
needed  as  was  determined  at  previous  conterencos . 
x.  An  objective  measure  ot  injury  severity  is  needed  to  assist  the 
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hospital  eorpsman  in  decision  making  at  echelon  1.  The  components 
ot  inis  measure  have  not  Lieen  determined-  They  may  include  The 
Washington  hospital  Center  Trauma  Score,  an  abbreviated  Lrauma 
score,  vital  signs,  or  these  assessments  m  conjunction  with  other 
i nlormat ion  such  as  blood  loss  and  nature  oi  injury. 

,<•  rt  prototype  objective  injury  severity  index  should  be  decided  upon 
and  tested  to  determine  the  utility  ot  this  measure  in  medical 
d  e  c  is  lon-mak  1  ng  by  the  hospital  corpsmari  at  the  earliest  time 
possible,  ana  this  testing  should  be  carried  out  by  specially 
trained  and  designated  corpsmen. 
echelon  11 

1.  Type  ol  injury 

a.  Combine  dislocation  and  iracture  categories. 

b.  Combine  1°,  2°,  and  d°  burns  m  one  estimate  ot  percent  ot  body 
area  altected. 

2.  Troceoures/treatment 

a.  Times  ol  application  ot  tourniquets  should  be  recorded 
( date/hour s/Mins ) • 

b-  Utility  ot  recording  presence  ot  splints  ana  bandages  was 
questioned . 

c.  Categories  ot  tubes  should  be  expanded.  More  detinition  ct 
chest  and  endotracheal  tubes  needed. 

d.  utility  ot  recording  Castiny/lmmoDilization  ot  body  part  and 
method  was  questioned. 

J.  Intravenous  solution 

a.  Volume,  time,  and  type  ot  tluius  should  be  recorded  each  time 
administered . 

b.  Intravenous  additives  should  be  recorded. 

c.  L>bW  solution  category,  gauge  oi  needle,  and  location  to  be 
deleted  • 

4.  Medications 

a.  The  category  ot  "other"  should  be  added  under  each  medication 
grouping. 
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b.  5ulra  category  should  be  deleted  and  "other”  substituted. 

C.  Lehelon  lit 

1.  Injuries 

a.  'type  and  anatanical  location  ot  injuries  should  be  turttier 

expanded,  including  lurther  characterization  ot  burns. 

2.  Procedures/treatments 

a.  Volume,  time,  ana  type  ot  solutions  should  be  recorded  each 
time  administered. 

b.  Intravenous  additives  should  be  included. 

c.  A  complete  input/output  record  tor  tluids  should  be  developed. 

J .  Laboratory  tests 

a.  blood  culture  category  should  be  added 
4.  Anesthetic  type 

a.  Category  ot  "ether"  Lo  be  deleted. 

b.  Categories  ot  anesthetic  agents  to  be  expanded. 

c.  Categories  ot  administration  routes  of  anethesia  to  be 


expanded . 


Conference  Summary  and  Recommendations 


Conference  Summary  and  Kecommendations 

Ur .  ^underapii :  in  tills  tinal  session  1  would  like  to  review  what  we  have 
accomplished  and  ask  tor  your  comments  and  suggestions  concerning  tuture 
et torts . 

The  Conterence  began  with  demonstrations  ot  prototype  sottware  tor  a 
casualty  care  irtormation  system  and  hardware  and  data  input  devices  that  might 
be  suitable  tor  use  in  combat  settings.  These  devices  included  hand-held  termi¬ 
nals,  bar  code  readers,  and  electronic  data  tags — an  impressive  display  ot 
state-of-the-art  equipment.  These  technological  advances  appear  promising  with 
regard  to  achieving  some  degree  ot  automation  at  iorward  echelons  ot  care.  In 
particular,  the  Army's  testing  ot  the  Soldier  Data  Tag  could  provide  at  least  a 
partial  solution  to  the  ditticult  problem  ot  rapid  automated  data  entry  and 
storage  under  highly  mobile  Held  conditions. 

The  sottware  components  that  were  demonstrated  performed  a  numcer  ot  basic 
functions  involved  in  processing  casualty  information:  identifying  and  tracking 
individuals  through  various  environments  and  organizations:  collecting,  storing, 
and  displaying  the  data  elements  in  the  combat  medical  record;  computing  and 
using  Trauma  scores  in  a  tield  setting;  and  using  patient  signs  and  symptoms  to 
make  computer-assisted  diagnoses.  These  special  software  capabilities  may  even¬ 
tually  expedite  triage  and  acute  trauma  care  in  the  field,  but  much  more  testing 
and  evaluation  needs  to  be  done.  Such  aids  cannot  replace  clinical  training  and 
experience  but  may  facilitate  recordkeeping  and  decisionmaking. 

Videotape  and  film  presentations  were  informative  and  provided  some  measure 
ot  lealism  tor  Conference  participants.  Tne  videotape  prepared  by  the  Training 
department,  Camp  Pendleton  Hospital,  illustrated  current  Marine  Corps  casualty 
treatment  and  evacuation  procedures  in  the  field.  br.  Hirsch's  film,  a  case 
study  ot  a  severely  wounded  Marine,  showed  initial  emergency  surgery  at  the 
Naval  Support  Activity  Hospital,  Uanang,  Vietnam,  and  follow  up  through  long¬ 
term  rehabilitation.  The  film  vividly  depicted  the  realities  ot  acute  trauma 
care  under  combat  conditions  arid  provided  a  visual  record  ot  a  remarkable  re¬ 
covery  from  grievous  wounds  in  battle. 


The  Introductory  Session  (Session  1)  presented  the  history  and  objectives 
ot  the  t'MT  project  and  laid  out  the  goals  and  organization  ot  the  Conterence. 
The  progress  made  at  previous  combat  casualty  conterences  was  summarized.  It 
was  noted  that  the  results  oi:  previous  conterences  had  been  incorporated  into 
revision  ot  the  existing  field  Medical  Card  and  design  ot  a  new  combat  medical 
record . 

The  technical  presentations  and  work  group  discussions  in  Sessions  IX  and 
ill  were  organized  around  three  topical  areas  that  reflected  the  principal  ob¬ 
jectives  o£  the  meeting:  design  prototype  software  tor  a  casualty  care  infor¬ 
mation  system,  evaluate  hardware  ana  data  capture  devices  tor  field  use,  and 
survey  trauma  care  processes  ana  available  combat  casualty  databases.  The  ex¬ 
tensive  discussions  on  these  topics  as  well  as  some  unresolved  issues  from  pre¬ 
vious  conferences  were  summarized  in  the  Chairmen’s  reports  ot  the  deliberations 
ot  the  Work  Croups.  Many  ot  the  key  issues  pertaining  to  design  and  implementa¬ 
tion  ot  automated  combat  casualty  medical  records  were  thoroughly  explored  in 
these  discussions  which  provided  valuable  guidance  tor  future  development 
et  tor ts . 

Comments  and  Recommendations 

in  the  tinai  session  the  Chairman  solicited  comments  and  suggestions  from  a 
number  ot  Conterence  participants.  The  recommendations  maae  included  the 
tollowing:  (1)  organize  a  luture  conference  to  review  progress  and  exchange  new 
ideas  and  approaches,  (2)  establish  a  close  liaison  between  the  Army  TAMMIS 
project  and  the  Navy  combat  casualty  information  system  project,  and  (1)  form  an 
expert  panel  on  military  trauma  care  to  guide  simulation  studies  ot  combat 
tr iage/treatment/evacuat ion  scenarios  using  the  NAMt-b  model  described  by  Dr. 
Richards.  Tnese  recommenaat ions  will  be  incorporated  into  ongoing  system 
development  efforts  as  time  and  resources  permit. 

Concluding  remarks 

CAPT  James  f.  ^elly,  Commanding  Officer,  Naval  Medical  Kesea rch  and  development 
Command : 

The  information  needs  ot  the  Medical  Department  Casualty  support  Units 
need  to  be  formally  validated.  buriny  the  period  ol  armed  conflict  there  is  a 
signilicant  number  ot  combatants  who  are  incapacitated  by  disease;  in  tact,  the 
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number  ot  such  casualties  is  in  excess  ot  those  who  are  injured.  Any  intorma- 
tion  system  which  is  developed  should  take  into  account  the  necessity  to  deal 
with  this  non-battle  disease  category. 

In  almost  all  scenarios,  there  will  be  a  need  tor  inter-operability  between 
the  Unitea  states  and  its  allies.  The  development  ot  a  Medical  Intormation 
System  should  not  be  done  without  appropriate  interaction  with  allied  lorces. 
During  the  discussion,  it  has  been  evident  to  me  that  there  has  not  been  a  clear 
distinction  made  between  resarch  and  development  and  operational  policy.  This, 
needs  to  be  claritied  and  a  logical  sequence  developed  whereby  mission  state¬ 
ments  which  rellect  operational  policy  are  the  basis  on  which  R&b  is  planned  and 
implemented . 

The  desirability  ot  a  Medical  Intormation  System  is  tully  evident,  but  the 
cost  or  such  a  system  needs  to  be  taken  into  account,  in  spite  ot  the  evident 
necessity.  a  caretul  cost  analysis  needs  to  be  pertormed  as  such  a  system  is 
being  developed  in  order  to  assure  atf ordability .  The  minimum  clinical  data 
which  is  included  in  such  a  system  should  be  derived  on  the  basis  ot  validated 
statements  trom  experienced  clinicians.  bntry  of  data  into  the  system  should  be 
by  a  method  wnicn  is  not  necessarily  dependent  on  a  keyboard.  The  simpiist,  most 
expeditious  means  ot  entry  should  be  designed  into  the  system.  An  Objective 
Numerical  Data  bummary  such  as  the  Trauma  Score  should  be  recognised  as  being 
only  a  guide  to  patient  management.  The  care  ot  diseased  or  injured  patients 
includes  an  application  ot  the  art,  as  well  as  the  science,  ot  medicine  and  this 
cannot  be  lost  sight  ot  in  an  attempt  to  completely  objectity  the  process. 
Meuical  intormation  derived  during  either  exercises  or  actual  battle  conditions 
should  be  subjected  to  atter-action  analysis.  it  would  be  desirable  to  have  a 
methodology  available  which  would  provide  a  matrix  tor  such  analyses  based  on 
either  organ  system  or  discipline.  These  atter-action  analyses  should  serve  as 
the  on-going  validation  ot  the  utility  ot  the  Medical  Intormation  System.  buch 
teeaDack  is  necessary  not  only  tor  analysis  but  also  to  assist  clinicians  in 
forward  areas  to  better  understand  the  outcome  ot  their  treatment. 

The  development  etiort  which  is  being  planned  during  this  Conference  is 
predicted  on  the  assumption  that  there  wi1!  be  a  variety  ot  logistical  cir¬ 
cumstances  in  which  future  contlicts  are  rought.  This  is  undoubtedly  true;  but 
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wu  must  not  lose  sight  ot  the  common  denominator  ot  therapy — that  is,  man,  and 
we  can  assume  that  the  physiology  o£  man  will  not  alter  signiticantly .  Our 
aniity  to  intervene  in  physiological  alterations  will  he  improved,  but  basic 
operations  will  remain  the  same.  Clearly,  the  output  ot  this  ettort  could 
etrect  a  tundamental  moditication  in  the  manner  in  which  we  are  able  to  manage 
casualties  in  the  combat  scenario.  The  capability  to  accomplish  this  task  rests 
mainly  on  the  talent  ot  those  individuals  pertorming  the  work  at  the  Naval 
health  Kesearch  Center.  1  am  guite  contident  that  they  can,  under  the  direction 
oi  br.  Cunaerson,  accomplish  the  stated  objectives  and  that  in  the  tuture  the 
Navy  Medical  Department  and  its  sister  services,  as  well  as  its  allied  medical 
services,  will  be  better  able  to  manage  the  outcome  ot  combat  casualties. 
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Meet  Marino  force  ( fMf )  Medical  information  bystem: 
Mission  Moment  Reed  Statement  (MDNS) 


1 .  Mission  Area  Ider.t i i. ica tion 

a.  Miss  ion .  The  mission  ot  the  Navy  Medical  Department  is  to  support  the 
operating  forces  in  order  to  maintain  or  restore  the  health  ot  the  personnel 
attached  thereto.  Mission  capability  KDT{,t  planning  categories  are:  tactical 
land  warfare  (Tw),  and  tactical  amphibious  warfare  (AW).  Medical  Department 
personnel  in  support  ot  TW  and  aw  are  stationed  in  Navy  and  Mr-ine  Corps  units 
atloat  and  ashore.  Advanced  base  medical  tacilities  also  exist  in  an  echeloned 
evacuation  chain  leading  to  tixed  derinitive  care  tacilities  which  provide  both 
routine  and  casualty  care.  The  levels  ot  care  and  readiness  required  opera¬ 
tional  capabilities  (KOCs)  are  detined  tor  the  Navy  and  Marine  Corps  by  dTnaV- 
1  NfcST  CJbUi,  yt;.  BDMtblNST  b4bU.t>3h  tasks  the  Naval  Medical  Research  and  Devel¬ 
opment  Command  to  conduct  biomedical  research,  including  that  tor  health  care 
intormational  tools,  in  support  ot  the  KUCs. 

b.  organisational  and  operational  Mnyironinents  =  Amphibious  Task  forces 
composed  ot  Navy  amphibious  ships  and  Marine  landing  torces  operate  in  world¬ 
wide  locations  in  hostile  or  triendly  environments.  In  an  amphibious  operation, 
the  Landing  force  medical  tacilities  are  established  ashore.  Casualties  are 
treated  by  both  Landing  force  and  Amphibious  Task  force  tacilities.  In  hostile 
environments,  wounded  initially  are  received  by  both  ailoat  and  ashore  Medical 
Treatment  facilities  (MTfs)  which  are  part  ot  the  evacuation  chain.  high  threat 
environments  increase  the  possibility  nt  severe  trauma.,  chemical.-  biological  or 
radiological  injury  to  both  the  fMf  and  the  supporting  Naval  Amphibious  force 
personnel.  In  addition,  many  areas  ot  the  world  pose  hazards  due  to  heat  and 
cold.  In  such  settings,  casualties  may  be  mainly  Disease,  Non-Battle  Injuries 
(DNtsi)  rather  than  battle  casualties. 

c.  Related  Priorities  ot  this  Need  to  other  Mission  Needs.  Routine  and 
combat  casualty  care  in  the  fMf  generally  occur  at  ditterent  times,  depending 
upon  the  operational  situation,  and  cannot  be  rank  ordered  as  they  are  inter- 


dependent.  However,  health  care  ot  the  t'MF  is  a  critical  component  in  measuring 
readiness  and  maintaining  troop  strength, 
z .  Lie!  iciency 

a .  scope 

(1)  An  NMKDC/UNK  Technical  Working  troup  ot  Combat  Casualty  Care 
(TWo),  conducted  in  April  ly7t>,  and  the  report  ot  the  tVii'1  Medical  lntormation 
Systems  Requirements  Detinitior,  Workshop,  conducted  during  May  1982,  iiave 
clearly  documented  the  need  tor  an  improved  medica1  intimation  management 
capability  in  support  ot  IMF  operations.  The  military  operations  in  Southeast 
Asia  experienced  loss  ot  records,  incomplete  or  missing  data,  and  incomplete 
communication  ot  medical  intormation  throughout  the  medical  ev  icuation  chain 
regarding  both  the  outcomes  ot  treatment  and  the  disposition  oi  casualties. 
Tins  loss  ot  intormation  resulted  in  a  diminished  standard  ot  efts  compared  to 
that  which  could  have  been  rendered  it  the  intormation  had  been  reasonably 
complete.  Moreover,  patient  records  ot  routine  field  health  care  have  been  too 
incomplete  to  support  research  studies  ot  diseases  and  nonbattle  injuries  useful 
tor  operations  planning. 

(x)  in  order  to  ettectiveiy  deal  with  casualty  care  in  the  evacuation 
chain,  all  units  must  possess  the  capability  to  deal  quickly  and  accurately  with 
medical  intormation.  Compatibility  and  interoperability  between  Marine  Corps 
and  Navy  systems  is  vital  to  the  management  of  the  echelons  ot  care  in  amphibi¬ 
ous  operations.  The  recording  ot  medical  treatment  intormation  during  the  care 
ot  casualties  m  ail  types  ot  Naval  and  amphibious  operations  is  manpower  inten¬ 
sive  and  detracts  from  the  ability  ot  Naval  medical  personnel  to  provide  the 
best  care.  however,  it  this  data  recording  function  is  neglected  in  order  to 
deliver  vital  care,  the  essential  patient  care  data  may  be  inaccurate,  missing, 
or  untimely,  thus  detracting  trom  the  quality  ot  care  throughout  the  system.  To 
solve  this  problem  current  technology  can  be  used  to  provide  the  needed  medical 
data  capture  and  management  capabilities. 

b .  Jobs  to  be  Accomplished 

(i)  a  field  medical  system  must  accommodate  all  health  care  functions 
that  require  information  support  m  garrison  and  deployed.  The  system  must 
maintain  a  spartan  but  complete  record  o£  the  health  care  delivered  to  an 
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individual  and  must  contain  the  appropriate  supporting  mlormation .  The  data 
capture  iunctions  tor  the  system  must  be  designed  to  reduce,  or  at  least  not 
increase,  the  present  medical  inlormation  recording  burden.  The  system  must 
provide  escn  echelon  ol  care  with  an  accurate,  complete,  and  timely  record  ol 
patient  care  delivered  which  will  result  in  reducing  not  only  the  recovery  time 
ol  casualties  but  also  the  expenditure  ot  statt  time  and  resources  used  in  de¬ 
livering  care.  The  manual  casualty  care  record  must  be  able  to  be  transterred 
into  a  supplementary  machine-stored  torm  at  the  appropriate  time  to  provide 
timely  medical  inlormation  to  each  member  ol  the  patient  care  team.  Neverthe¬ 
less,  both  routine  and  casualty  care  must  be  accommodated  in  a  comprehensive 
clinical  stored  patient  record  which  can  be  used  in  all  t'MF  operations. 

(  z  )  The  resulting  automated  record  ot  routine  and  casualty  care  must 
be  transterable  to  an  appropriate  machine-readable  medium  tor  patient  transport 
in  tne  evacuation  chain.  This  medium  must  be  easily  read  in  the  field,  result¬ 
ing  in  the  machine  record  being  recreated  at  the  next  echelon  medical  tacility, 
thus  aiding  in  the  continuity  ot  care.  The  automated  record  system  must  expand 
coded  manual  entries  into  plain  language  for  ease  ot  use  by  care  providers,  and 
must  extract  data  tor  preventive  medicine,  medical  regulation,  and  logistical 
purposes,  including  unit  rosters  tor  immunizations,  physical  and  dental  examina¬ 
tions,  and/or  other  personnel  readiness  attributes.  New  data  entries  must  be 
able  to  be  treely  added  at  any  time. 

( i }  The  availability  ot  accurate  medical  information  in  support  of 
routine  preventive  health  care  and  of  effective  casualty  care  in  the  VMP  is 
essential  within  the  casualty  evacuation  chain  since  it  enhances  patient  care 
and  provides  basic  data  tor  the  medical  regulatory  and  medical  logistics 
systems.  Several  ot  the  Medical  Information  Management  tasks  which  must,  be 
conducted  are: 

(a)  The  establishment  and  maintenance  ot  a  patient  record  tile  to 
schedule  medical  examinations  and  prophylactic  procedures. 

(b)  The  recording  ot  sick  call  information,  encounters,  disposi¬ 
tions,  and  therapy  conducted  while  in  garrison  and  when  deployed. 

(c)  The  management  and  recording  ot  casualty  triage,  resuscita¬ 
tion,  and  definitive  care  information. 
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(u)  'i'ne  management  ol  tlie  information  necessary  tor  conducting 
diagnostic  and  therapeutic  procedures. 

(e)  'Hie  recording  and  updating  ot  intormat ion  related  to  medi¬ 
cations  and  drug  therapy  Lor  both  routine  and  casualty  care. 

(L)  lne  recording  and  updating  ol  sanitation,  environmental,  and 
occupational  medicine  miormauon  tor  preventive  medicine  programs. 

(g)  The  recording  arid  updating  ot  mtormation  related  to  accom¬ 
plishing  the  lunations  ot  a  t ield  blood  bank. 

(h)  The  accounting  tor  medical  equipment  and  supplies. 

(j)  The  recording  and  updating  ol  mtormation  related  to  managing 
and  scheduling  loilow-up  treatments. 

(4)  System  development  and  initial  Operational  Capability  (IOC)  for  the 
lull  system  requirements  should  be  accomplished  in  two  phases.  Phase  1  should 
include  development  and  1UC  tor  only  those  data  requirements  that  directly 
support  the  treatment  ot  acute  care  patients  in  the  tield,  lollowed  by  tield 
testing.  Phase  it  should  include  development  and  IOC  lor  all  other  identitied 
data  requirements. 

з .  existing  and  Programmed  Capabilities 

a.  Capability  To  Accomplish  the  Mission.  ho  projects  directed  at  patient 
care  intormation  support  in  the  tield  presently  exist  within  the  U.H.  Army  or 

и. b.  Air  force  Medical  Kj»Ij  community,  however,  the  U.t>.  Army  Academy  of  Health 
Sciences  is  developing  the  TAMMIb  System  which  will  operate  on  the  'l'ACCti  tield 
hardware  to  conduct  Blood  Resource  Management,  Patient  Accounting,  Medical 
togistics,  and  Medical  Regulating  lunctions.  The  definition  ot  shipboard  medi¬ 
cal  intormation  processing  requirements  within  the  Military  Sealilt  Command, 
directed  at  both  the  Sealitt  ana  haval  Surface  forces,  including  the  Amphibious 
force,  is  being  coordinated  with  the  capabilities  being  identitied  ior  the  fMf, 
Brooke  Army  Medical  Center  is  automating  the  in-yarrison  troop  medical  clinic 
functions,  but  this  system  will  not  be  tield  oriented.  A  nursing  intormation 
system  is  being  planned  by  the  haval  Medical  Command,  and  its  capabilities  will 
be  coordinated  with  the  system  tor  the  fMf,  since  its  planners  have  participated 
m  the  fMf  Requirements  Definition.  The  haval  Military  Personnel  Command,  nmPC- 
bX,  is  the  executive  agent  tor  an  automated  joint  service  ID  Card  (KAP1DB 
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project.)  while  the  Army  Military  Personnel  Center  is  developing  an  automated 
soldier  lu  Card  and  dog  tag.  These  projects  will  supply  the  common  technology 
lor  patient  ldent ii ication  in  the  tield,  and  this  technology  may  be  used  lor  ttie 
PMP  system.  The  proposed  PMP  Medical  lntormation  System  Project,  which  is 
intended  to  develop'  the  health  care  iniormat ion  support  capabilities  needed  by 
tlie  PMt ,  will  complement  and  be  coordinated  with  the  capabilties  being  developed 
within  the  other  joint  services  as  noted  above. 

b.  Impact .  The  status  quo  is  not  an  acceptable  alternative  because  the 
manual  lntormation  recording  system  has  neither  the  speed,  capacity,  or  ability 
to  deal  with  the  complexity  ot  the  intormation  needed  to  manage  all  phases  ot 
patient  care  in  high  threat  environments.  The  proposed  project  is  a  new  cap¬ 
ability  which  is  critically  needed  to  replace  a  manual  system  that  neither  has 
the  capability  nor  the  tlexibility  to  respond  in  the  time  or  scale  required. 

4 .  Constraints 

a.  The  system  must  enable  the  users  to  collect  and  maintain  the  needed 
data  in  a  reliable  tield  setting  without  increasing  the  current  burden  ot 
recording  tasks  ol  health  care  providers. 

b.  A  prototype  system  must  be  developed  using  kbT&b  lunging  and  be  ready 
tor  Phase  1  operational  testing  by  the  first  quarter  Pi  lybb  with  a  Phase  l 
initial  operational  system  by  first  quarter  PY  19bb. 

b .  Coordination  and  Cost  estimates 

a.  because  tins  capability  is  new  to  the  PMP,  the  total  cost  tor  a  single 
operational  system  can  only  be  estimated  alter  the  evaluation  ol  prototypes, 
since  costs  lor  the  technology  are  changing  rapidly  at  this  time.  The  total 
estimated  cost  tor  developing  a  single  prototype  will  be  approximately  blbU,UUU 
and  will  be  borne  trom  Navy  kux&i;  tunds.  The  tirst  prototype  system  will 
contain  all  ol  the  basic  tunctional  modules  tor  support  ot  acute  care  patients 
at  echelon  Hi  MTPs.  It  is  expected  that  continuing  soltware  maintenance, 
hardware  acquisition,  and  hardware  maintenance  costs  tor  operational  systems 
will  come  from  the  Naval  Medical  Command  tor  accepted  turictions  while  the  cost 
ol  implementing  new  tunctions  will  continue  to  come  trom  KbT&h  lunds. 

b.  it  is  estimated  that  bbu,uuu  and  nine  man  months  will  be  required  to 
conduct  the  concept  detinition  phase.  Kesearch  and  technical  development  will 
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take  place  at  the  Naval  health  Research  Center,  Naval  Ocean  systems  Center,  San 
bieyo,  California  ana  the  Naval  submarine  Medical  Research  Laboratory,  croton, 
Connecticut,  with  advice  ana  approval  irom  the  Naval  Medical  Data  Services 
Center . 

c.  This  mlns  is  submitted  by  tne  Naval  Medical  Kt,D  Command  to  tile  Naval 
Medical  Command  m  response  to  operational  requirements  stated  by  the  CMC  tor 
approval  to  conduct,  through  research  sponsored  by  the  Naval  Medical  Research 
and  Development  Command,  investigation  into  the  technical  capabilities  required 
to  provide  the  f'MP  with  an  initial  operating  capability.  This  research  and 
detailed  requirements  detimtion  will  be  conducted  under  the  guidelines  ot 
SbCNAVINST  Slil.lA  so  that  documentation  produced  will  enable  Navy  Department 
wide  applicability  ot  the  results  and  ot  any  AUP  solutions  that  are  recommended 
to  the  CMC  and  NAVMruCUM. 

d.  Approval  ot  this  request  will  initiate  a  project  at  the  Naval  Medical 
Research  and  Development  Command  with  the  issuance  ot  initial  work  units  based 
on  Picib  lunds.  formal  submission  will  be  made  to  include  this  project  in  the 
Pum  tor  ftOb.  The  project  will  produce  bystem  Decision  Papers  and  initial 
demonstration  prototypes  which  will  be  used  lor  decisions  by  the  CMC  on  their 
operational  suitability.  The  system  documentation  and  these  prototypes  will  be 
submitted  to  the  CMC  (Cods  mld),  dUMLd,  and  navmassO  tor  review  and  approval 
betore  the  advanced  development  ot  operational  systems  is  begun. 
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Cum  bat.  scenarios 
1‘ai  L  i 

The  Wavy -Mari tie  Corps  team,  in  order  to  provide  eLLoctive  m-theatei 
medical  support  during  a  contingency,  must  establish  a  continuum  ol  care  lrom 
ttiu  torward  edge  ol  the  combat  zone  to  the  continental  United  States,  essen¬ 
tially  establishing  a  medical  organization  where  no  no  may  have  existed  pre¬ 
viously.  The  concepts  tor  providing  support  may  be  best  understood  by  reviewing 
the  sequence  ot  events  that  must  take  place. 

The  highly  mobile  company  corpsmen  and  battalion  aid  stations  go  ashore  on 
landing  day  with  the  assault  torce  and  provide  very  limited  tirst.-a.la  and 
resuscitative  care  to  casualties.  Once  the  assault  torce  is  established  ashore, 
about  landing  day  plus  live,  the  more  capable  Marine  Corps  medical  companies  and 
hospital  companies  are  phased  ashore.  in  the  interim,  casualties  can  also  be 
sent  to  casualty  receiving  arid  treatment  ships  ottshore. 

The  tive  medical  companies  with  two  operating  rooms  and  t>u  beds,  which  are 
organic  to  a  Marine  Amphibious  torce,  represent  the  next  echelon  ol  care  tor 
patients  coming  trom  forward  battalion  aid  stations.  Medical  capability  is 
limited  to  lite-savmg  surgery  and  resuscitative  care.  Available  holding  capa¬ 
city  permits  only  very  brief  holding  ot  patients  prior  to  evacuation  rearward. 

The  hospital  company  with  its  six  operating  rooms  and  <:uu  beds  also  begins 
landing  about  day  tive  and  provides  additional  medical  capability  to  accommodate 
combat  "surges"  which  may  exceed  medical  company  capabilities .  batients  lrom 
the  hospital  company  tlow  to  casualty  receiving  and  treatment  ships  and  to 
hospital  ships  and  tleet  Hospitals. 

The  amphibious  task  torce  ships  provide  emetyeucy  resuscitative,  Stabili¬ 
zation,  and  surgical  care  that  is  beyond  the  physical  capacity  ot  Marine  Corps 
units.  (VADM  d .  W.  Cox,  MC,  USN,  Surgeon  General,  Statement  to  house  Armed 
Services  subcommittee ,  March  iStiz.) 
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let  us  assume  that  we  are  required  to  commit  a  one  division,  one  aircratt 
wing  Marine  Amphibious  Force  (43,(JUU)  to  a  mid-intensity  amphibious  assault  on 
the  southern  tlanK  ot  NA'i'U.  We  shall  assume  that  the  amphibious  assault  phase 
will  require  two  days,  and  that  the  amphibious  task  torce  will  remain  in  direct 
support  ot  the  MAP  tor  a  total  ot  live  days.  During  the  initial  two  days,  we 
would  anticipate  approximately  J3b  casualties,  alter  which  time  our  rate  would 
stabilize  at  approximately  yu  casualties  per  day.  With  the  amphibious  task 
lorce  in  direct  support,  we  shall  assume  that  the  iirst  live  days  ol  casualties, 
approximately  byt>  patients,  will  be  treated  aboard  ship. 

While  these  combat  operations  are  ongoing,  we  would  be  unloading  our  live 
medical  companies  ot  the  lorce  service  support  group  in  order  to  provide  medical 
support  ashore.  bach  medical  company  carries  with  it,  organically,  a  bu-man 
hospital  capability,  so  that  at  the  end  ot  live  days,  we  would  have  established 
a  3uu-bed  total  capability  ashore.  In  addition  to  the  medical  companies,  we 
also  have  one  nospital  company,  with  a  2UU-bed  capability,  in  the  lorce  service 
support  group.  This  organization  is  designated  to  arrive  with  the  assault 
lollow-on  echelon  of  amphibious  shipping  and  should  arrive  in  the  objective  area 
by  J+b  and  be  established  ashore  by  b+iu,  giving  us  a  total  capacity  of  bub 
beds.  here  1  must  remind  you  that  when  I  say  "beds,"  1  mean  cots  in  a  tent 
which,  from  an  environmental  or  climatic  point  ol  view  tor  the  treatment  ot 
trauma  patients,  is  no  improvement  over  the  medical  facilities  used  in  the  Civil 
War. 

During  this  time,  combat  operations  are  continuing  with  air  support  being 
provided  Irom  airtields  outside  ot  the  amphibious  objective  area  and  from  the 
carrier  task  forces  at  sea.  It  all  goes  well,  we  shall  be  able  to  capture  and 
rebuild  an  enemy  airtield  or  establish  an  expeditionary  airfield  ashore  by  D+ib. 

While  all  ot  this  has  been  going  on,  we  have  been  sustaining  our  daily 
casualty  rate  of  approximately  9U  men  per  day.  This  means,  in  simple  terms- 
that  by  the  time  we  are  able  to  commence  medical  evacuations  from  the  battle 
area,  we  already  nave  4UU  patients  more  than  we  can  support.  It  we  apply  the 
Department  of  Defense  planning  guidance  ot  a  bU-day  evacuation  policy,  we  shall 
have  somwhere  in  the  neighborhood  ot  l,buu  casualties  lying  around  v/aitiny  tor 
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treatment .  from  a  statistical  point  ot  view,  this  level  ot  medical  support  is 
totally  unacceptable.  (Lieutenant  General  L.  f.  Snowaen,  usMC,  Medical  support 
tor  Marine  Corps  operations,  Proceedings,  Technical  Workshop  on  Combat  Casualty 
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tet  me  list  some  ot  the  reasonable  assumptions  on  which  pi:  is  might  be 
based . 

1.  The  most  certain  assumption  is  that  the  medical  aspects  ot  the  next  war 
will  not  be  like  the  last,  in  Vietnam.  That  probably  was  ttie  last  ot  our 
leisurely  wars.  The  plan  we  now  devise,  and  the  equipment  tor  combat  casualty 
care  on  hand  at  the  beginning  of  the  next  war,  will  probably  be  that  which  will 
be  operative  during  the  entire  conflict.  It  is  unlikely  that  we  shall,  again, 
have  the  luxurious  months  and  years  to  change  plans,  equipment  in  mid-war,  or  to 
have  untouched,  unbombed  civilian  economy  at  our  beck  and  call.  It  is  also 
unlikely  that  medical  attairs  will  be  given  the  high  priority  attordea  during 
the  Vietnam  War. 

z.  we  shall  not  enjoy  unlimited  air  power.  Helicopters,  the  essential 
feature  ot  primary  casualty  evacuation  in  the  iSJbU's,  cannot  be  relied  upon, 
bxtraction  from  the  hot-zone  ot  wounding  to  a  point  ot  initial  surgical  care 
will  almost  certainly  have  to  be  by  wheeled  and,  perhaps,  armored  vehicles,  or 
even  by  hand  litter. 

3.  As  a  result,  the  majority  ot  casualties  (or  so  we  had  better  plan)  will 
not  be  given  initial  definitive  surgical  care  within  1-3  days.  Many  will  die 
forward  ot  surgical  care.  Many  who  reach  the  surgeon  will  have  intected,  not 
merely  contaminated,  wounds. 

4,  forward  hospitals  will  probably  be  under  rocket,  missile,  or  artillery 

tire. 

b.  There  will  be  competition  tor  medical  personnel,  supplies,  and  equip¬ 
ment  tor  civilian  casualty  care. 

b.  Kaaiation  or  burn  casualties  from  tactical  nuclear  weapons  is  almost  a 
certainty. 

7.  Neither  troop  nor  medical  facility  concentration,  be  it  on  land  or 
atioat,  will  be  immune  trom  missile  attack.  Concentration  ot  forces,  a  funda¬ 
mental  Napoleonic  military  tenet  ot  ettieiency  ana  ettectiveness,  will  probably 
have  to  oe  sacrit.iced  as  providing  too  tempting  a  guided  missile  target.  Dis¬ 
persion,  both  atioat  and  ashore,  however  inetticient,  is  an  unwanted,  but 
inexorable,  dictum  when  ottensive  weapons  dominate. 
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6.  The  nation,  even  in  wartime,  will  insist  that  medical  methods  be  cost- 
ettective.  both  civilian  and  military  health  care,  whether  we  like  it  or  not, 
now  is  considered  merely  another  public  utility.  Neither  emotion  nor  bygone 
historical  prestige  can  be  relied  upon  to  carry  much  future  clout. 

9.  The  mechanics  ot  war  in  this  technologic  age  change  rapidly,  and  with 
each  change  subsequent  combat  casualty  care  is  altered.  Protessional  isolation¬ 
ism  between  combat  technologists  and  medical  department  is  a  luxury  we  cannot 
attord.  Neither  we  nor  our  line  counterparts  can  make  future  plans  apart  from 
each  other. 

such  assumptions  provide  the  medical  planner  with  an  awesome  challenge, 
tine  that  can  be  met  intelligently  only  by  medical  officers  well  versed  in  both 
medicine  and  the  advanced  art  and  science  ot  modern  warfare.  (RADM  b.  biseman, 
MC,  usnk,  Planning  for  Combat  Casualty  Care,  Proceedings,  Technical  Workshop  on 
Combat  Casualty  Care,  1976,  p.  bl-h^. ) 
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